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GENITAL megacolon has been recognized 
as a clinical entity for over a hundred years. 
Many reports were written on the subject before 
Hirschsprung' published his classic description of 
the disease in 1888. His presentation included the 
clinical study and autopsy findings of 2 patients 
with megacolon and was more complete than any- 
thing previously recorded. Subsequently, scores 
papers have been written on the etiology and treat- 
ment of megacolon. 
The numerous theories set forth in these publica- 
tions may be divided into four categories and sum- 
marized as follows? 


The disease is due to congenital lesions in the 
dilated colon. Hirschsprung thought that both 
the hypertrophy and the dilatation of the bowel 
were congenital. Mya‘ believed that although the 
dilatation was congenital the hypertrophy was 
secondary and occurred after birth. 

The cause is a mechanical obstruction that pro- 
duces the dilated and hypertrophied colon. Mar- 
fan! postulated that an elongated and looped 
colon could result in the clinical and pathological 
picture. Treves“ thought that the condition was 
due to an actual mechanical obstruction and that 
the dilatation and hypertrophy could be ex- 
plained on this basis. 

The disease may be due to infection of various 
types. Among the proponents of this theory were 
Walker and Griffiths, 7 who suggested that chronic 
colitis was the beginning pathologic change 
initiating a chain of events that finally resulted in 
Hirschsprung’s disease. 

The condition is due to a neurogenic imbalance. 
Most students of the disease during the past two 
decades have 22 theories that postulate 
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some type of deficiency of nerve supply to the 
bowel. In 1900 Fenwick,“ who was the first of 
this group, stated that spasm of the anal sphincter 
resulted in dilatation of the colon. Hawkins.“ 
in 1907, labeled the disease “neuropathic dilata- 
tion and hypertrophy of the colon.” He suggested 
that a neuromuscular defect existed in one seg- 
ment of the colon, and that intestinal contents had 
difficulty in passing through this area. In 1926, 
Fraser’ wrote about malfunction of the colon 
associated with defective relaxation of the sphinc- 
ter due to abnormalities in the involuntary 
nervous system. Wade and Royle," in 1927, 
agreed that the disease was due to a similar 
mechanism caused by an overactive sympathetic 
nervous system; they performed lumbar sympa- 
thectomy to obviate sympathetic overstimulation. 
Martin and Burden,” in the same year, claimed 
that “rectosigmoid sphincterismus” due to de- 
rangement of intrinsic nerve supply caused a 
partial intestinal obstruction resulting in the 
disease. In 1930 Scott and Morton“ showed that 
spinal anesthesia produced evacuation of the colon 
in patients with Hirschsprung’s disease. This was 
accepted as evidence that overactivity of the 
sympathetic nervous system existed. 


Considerable differences of opinion also exist 
about treatment. The methods of therapy employed 
at present may be divided into three groups: 
attempts to control the disease by medical manage- 
ment; surgical treatment consisting of resection of 
parts or all of the dilated and hypertrophied colon; 
and section of the sympathetic pathways to part 
or all of the colon. 

Medical treatment consists of special diets, laxa- 
tives and enemas, and various drugs that influence 
intestinal motility. Success has been reported with 
such drugs as Mecholyl bromide," which tend to 
increase intestinal peristalsis. Equally good results 
have been reported with syntropan.'® These two 
drugs presumably have opposite effects, the former 
being a parasymp imetic and the latter a 
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parasympathetic depressant drug. Mild cases of 
Hirschsprung’s disease can be controlled medically 
for long periods, but in severe forms these measures 
fail. 

The second method consists of resection of parts 
or all of the dilated and hypertrophied bowel.'*"* 
This procedure is based on the theory that the seat 
of the disease is the enlarged portion of the colon. 
Resection is frequently followed by recurrence 
proximal to the line of resection. '* This experience 
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sults in some patients, there are cases of complete 
failure to alter the course of the disease. 

Finally, several clinics have treated the disease by 
interruption of the sympathetic pathways to part 
or all of the colon. M. 18. 1-26 This approach was 
originated by Wade and Royle." In 1930 Scott and 
Morton described the effects of spinal anesthesia 
on patients with megacolon. In some clinics evacua- 
tion following spinal anesthesia has been considered 
an indication for lumbar sympathectomy. It is 


A 


Ficure 1. Roentgenograms of a Patient with Hirschsprung’s Disease. 
A shows the bowel filled with barium in a routine manner. (Note the enlargement of the sigmoid colon and rectosigmoid, 


which might lead to the 


erroneous conclusion that the colonic dilatation extends down to the 


anus.) 


B demonstrates the use of a special technic (in the same patient) in which small amounts of barium are instilled 7 into 
the rectum. (Note the lower segment of bowel, which is narrow and irregular and does not relax during the period of observa- 
tion; the bowel lumen abruptly expands above this area into the dilated segment.) 


coincides with what has been observed in this clinic. 
A total colectomy with ileosigmoidostomy is advo- 
cated by some surgeons, 7 even though only a por- 
tion of the colon seems to be involved. However, 
after removal of the entire colon, the ileum has been 
observed to undergo dilatation and hypertrophy, 
with recurrence of symptoms. Two patients under 
our observation, a few months after colectomy and 
ileosigmoidostomy, showed all the symptoms and 
signs of Hirschsprung’s disease owing to tremendous 
dilatation of the ileum. In one of these patients an 
ileostomy was subsequently performed, with com- 
plete relief of symptoms and reversal of the changes 
in the ileum. The second patient, in whom an 
ileostomy was not performed, succumbed to his 
disease and at autopsy was found to have marked 
hypertrophy and dilatation of the terminal ileum. 
Although colectomy gives satisfactory clinical re- 


obvious, however, that sympathectomy does not 
reproduce the physiologic effect of spinal anesthesia. 
Some clinics are treating congenital megacolon by 
unilateral or bilateral lumbar sympathectomy. Pre- 
sacral, para-aortic and inferior mesenteric chain re- 
sections may be combined with bilateral lumbar 
sympathectomy and splanchnicectomy.** The fol- 
low-up results of these procedures have not been 
uniformly satisfactory. 

Recently, Swenson et al.“ ** have presented evi- 
dence supporting their contention that congenital 
megacolon is due to malfunction of the rectosigmoid 
that results in partial colonic obstruction. This 
obstruction accounts for the dilatation and hyper- 
trophy of the colon, which retains peristaltic func- 
tion. There is much evidence to support this con- 
cept of the etiology of congenital megacolon. The 
signs and symptoms of Hirschsprung’s disease are 
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those which ordinarily follow chronic, low, partial 
colonic obstruction. Severe constipation and obsti- 
pation are the presenting complaints. Distention, 
audible and visible peristalsis, cramps and vomiting 
occur in varying degrees. Large fecal impactions are 
frequently present in the left side of the colon, 
whereas the rectal ampulla remains empty. Hirsch- 
sprung’ commented specifically on this finding in his 
paper. Patients are relieved by colostomy above 
the area of malfunction; within three or four months 
dilatation of the colon largely disappears, and 
hypertrophy diminishes. However, if the colostomy 
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sigmoid. These important changes in the rectum 
and rectosigmoid are missed if the lower colon is 
flooded with too much barium (Fig. 1). 

Resection of the rectum and rectosigmoid in 34 
patients has resulted in 1 postoperative death and in 
what appears to be complete cure in the remaining 
33 patients. This is accomplished by a special 
operative technic that preserves the anal sphinc- 
ter.27-28 These patients have been followed for 
periods up to two years. Re-examination by barium 
enema has demonstrated return of the colon to 
approximately normal size and contour by the third 


Ficure 2. Roentgenograms Taken Three Months Postoperatively, Using Routine Barium-Fnema Technic. 
A shows that the dilatation has disappeared. B is a post-evacuation film, demonstrating normal emptying. 


is closed the syndrome recurs, but reopening of the 
colostomy again provides relief. 

Neuhauser“ was the first to demonstrate by 
roentgenograms and to attach significance to a 
narrow segment of rectosigmoid distal to the dilated 
sigmoid in Hirschsprung’s disease. He described 
this for the first time four years ago and has subse- 
quently demonstrated it in 40 patients with con- 
genital megacolon. This lesion, which Neuhauser 
and we consider pathognomonic of Hirschsprung’s 
disease, is at times difficult to demonstrate. He 
recommends that only a small amount of barium 
should be injected while the patient is being exam- 
ined under the fluoroscope in an oblique position. 
One can then observe the narrow, irregular rectum 
and rectosigmoid distal to the markedly dilated 


postoperative month (Fig. 2). More important, 
post-evacuation films show essentially normal empty- 
ing of the colon. Postoperatively, these patients are 
on normal diets and do not require laxatives, enemas 
or drugs. 

The study of colonic function in these patients 
would add materially to knowledge of this disease. 
We have conducted a series of colonic-motility 
studies, using a multiple balloon technic. 


Stupy or Cotonic PeristTatsis 1n HirnscusPRuNc’s 
DIsEAsE 


The apparatus used in motility was 
patterned after the apparatus used by Chapman." 
It consisted of three ink-writing manometers, each 
attached by a long catheter to a balloon. Each 
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ballaon was filled with 10 cc. of air, and pressure 
changes were recorded on a kymograph. 

In 5 patients with Hirschsprung’s disease (Group 
I) colostomy had been performed as a preliminary 
step in resection of the rectum and rectosigmoid. 
In this group a Levine tube was introduced through 
the colostomy and was passed with fluoroscopic aid 
into the rectosigmoid. A sigmoidoscope was used 
to bring the tube out through the anus. Balloons 
attached to separate catheters were then tied to the 
Levine tube at intervals. By gentle traction the 
whole apparatus could be positioned so that one 
balloon was in the splenic flexure, a second in the 


Tranverse colon 


ral \ 


Desce nding colon 
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after the ingestion of food, and were of equal ampli- 
tude in each area, as recorded by the three ma- 
nometers. ween large waves there were smaller 
waves, which were recorded from all areas of the 
bowel tested. The smaller contractions were as~ 
sumed to be those of segmentation.“ 

The recordings from the patients with congenital 
megacolon exhibited a different pattern (Fig. 3B). 
The two proximal balloons in the splenic flexure and 
lower descending colon showed peristalsis, as did the 
controls. This supports our contention that the 
dilated and hypertrophied colon retains peristaltic 
function. The recordings from the balloon in the 


Transverse colon 


Recto Sigmoid 


Ficure 3. 


Rectosigmoid 
A 
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Tracings progress from left to right. Note the a 41 of large on from the upper to yy lower 
er contractions are 


— Tracings from a patient with Hirschsprung’s disease in whom a 
the as the conta Fig 


in the same relative 


foot "the upper two balloons in the di and hypertrophi 


descending colon and a third in the narrow portion 
of the rectosigmoid. The balloons were then inflated 
and tracings were made. Two patients who had had 
an intussusception requiring resection and ileo- 
transverse colostomy of the Mikulicz type were used 
as controls. 

Three patients with Hirschsprung’s disease (Group 
II), in whom colostomy had not been performed, 
were studied by the insertion of two balloons through 
the anus. One of the balloons was positioned in the 
sigmoid and the other in the narrow rectosigmoid. 
Postoperative as well as preoperative studies were 
performed in this second group of patients. Control 
tracings were obtained in a similar manner from 
2 patients with normal colons. In all these studies 
food was given to stimulate colonic peristalsis. 


Resutts or Srupiks on Coloxvic PErisTA.sis 
Group I 

Recordings from the control patients with colos- 
tomies showed progression of the propulsive peris- 
taltic wave from the transverse colon to the anus 
(Fig. 34). These waves appeared in groups, usually 


unassociated waves are recorded from the 


colostomy had been ‘ormed. The recordings 
A. Note thet the 


bowel, 2 not progress into the narrowed rectosi 


lower balloon in the narrow lower segment. 


narrow rectosigmoid were entirely different; no 
peristaltic wave was recorded from this site. As 
compared to the controls, there was a larger rise in 
the height of the recording baseline when 10 cc. of 
air was injected into the balloon. The higher base- 
line, indicating increased tonus, changed little if at 
all during the period of observation, and was inter- 
preted as failure of relaxation of this segment of 
bowel. In 2 of the patients with Hirschsprung’s 
disease there were no changes whatever in intra- 
luminal pressure from the rectosigmoid segment. In 
the other 3 patients with the disease there was a 
rhythmic series of segmental contractions of low 
amplitude in this area, which was totally dis- 
sociated from the peristaltic waves in the descending 


Group II 

Recordings from the normal control patients with 
balloons in the sigmoid and rectosigmoid demon- 
strated forceful peristaltic waves, which progressed 


to the anal sphincter. In 3 patients with Hirsch- 
sprung’s disease who had had no preliminary colos- 
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tomy, peristaltic waves were recorded from the 
dilated sigmoid, but these waves did not enter the 
narrow rectosigmoid. No contractions whatever 
were recorded from the lower balloon in 1 of these 
patients. In another, slight rhythmical segmental 
contractions were recorded from the balloon in the 
narrow segment. These contractions were independ- 
ent of the powerful contractions in the dilated sig- 
moid. In the third subject normal contractions, not 
related to sigmoid peristalsis, were recorded from 
the rectosigmoid. Postoperatively, this group 
yielded tracings identical with those of the normal 
controls. Powerful peristaltic waves were recorded, 
which now progressed to the anus. 

Attempts have been made a number of times to 
relate the pathogenesis of congenital megacolon to 


abnormality of the myenteric plexus. Dalla Valle,“ 


in 1920, described a case of congenital megacolon in 
which almost no myenteric plexuses were seen in the 
sigmoid and ascending colon. Ganglion cells were 
present in the hepatic flexure and transverse colon. 

and Kernohan“ described absence and 
deformity of myenteric ganglion cells in a case of 
congenital megacolon. Tiffin, Chandler and Faber“ 
reported localized absence of myenteric plexus in the 
undilated sigmoid; ganglion cells were normally 
distributed in the proximal, dilated colon. Recently, 
Zuelzer and Wilson** made similar observations in 
cases of congenital intestinal obstruction in infancy. 
Both the latter studies suggest that some cases of 
congenital megacolon are due to agenesis of myen- 
teric plexus in the lower bowel. 

A survey of the distribution of myenteric ganglion 
cells was made in 7 of the cases reported. The 
excised colonic segments were examined by the re- 
moval of five longitudinal strips from the entire 
length of each segment. The strips were divided 
into consecutive numbered blocks approximately 
2.5 cm. in length and sectioned parallel to their long 
axis. At selected intervals consecutive numbered 
blocks were taken along the short axis of the bowel. 
Formalin-fixed and Klotz-fixed tissues were used, 
and sections stained with hematoxylin and eosin. 
When indicated, blocks were serial sectioned at 
intervals of 10 microns to confirm the absence of 
ganglion cells. 

When ganglion cells are present the sections from 
blocks taken from different areas of a given circum- 
ference show that the myenteric plexus forms a 
fairly continuous sheet between the two layers of 
muscle. Zuelzer and Wilson** point out that ganglion 
cells were found in all sections at every level in 10 
normal colons. Every section of colon taken from 
random areas in 50 consecutive autopsies in our 
files showed ganglion cells. 

Five of the bowels presented a similar pattern in 
ganglion-cell distribution. The myenteric plexus 
was present in the dilated proximal portion and 
absent in the distal narrow portion. The absence of 
ganglion cells was not closely related to the level of 


narrowing of the lumen. Frequently, the cells dis- 
appeared proximal to this. One case showed no 
ganglion cells in any portion of the specimen. In 
another, exhibiting strong independent rectosig- 
moid contractions, the pattern was different. Gan- 
glion cells were present throughout the distal narrow 
segment. Proximal to this in the dilated segment a 
zone measuring 4 or 5 cm. in length was found de- 
void of ganglions. Above this, ganglion cells were 
again present. 

The distribution of the ganglion cells, when cor- 
related with the motility studies, suggests that 
absence of the peristaltic-wave progression may be 
due to absence or abnormal distribution of the 
myenteric plexus in a segment of the colon. It is not 
suggested that this occurs in all cases of congenital 
megacolon. 


CoNcLUSIONS 


In performing motility studies we have observed 
that complete quiescence of the normal colon may 
persist for as long as six hours. A simple method for 
initiating normal contractions is the ingestion of 
food. Tracings from a single balloon are of no 
significance, since no record of peristaltic progres- 
sion is obtained. In a patient with Hirschsprung’s 
disease, only a multiple-balloon technic will demon- 
strate that propulsive waves are present in one part 
of the colon and absent in another. 

In the past, the emphasis on Hirschsprung’s 
disease has been directed to the dilated and hyper- 
trophied colon. It is our contention that the primary 
lesion rests in the distal, nondilated segment, de- 
spite the fact that grossly this area appears normal. 
We have demonstrated in control patients that 
groups of strong peristaltic waves progress from the 
transverse colon to the anus. In 8 patients with 
Hirschsprung’s disease we have recorded strong 
peristaltic waves in the dilated and hypertrophied 
colon. In 5 patients progression of the peristaltic 
waves along the enlarged segment was evident. In 
none of the 8 patients with Hirschsprung’s disease 
did the peristalsis enter the narrow distal segment, 
which did exhibit increased tonus. 

We believe that the absence of normal propulsive 
waves in the rectum and rectosigmoid constitutes a 
physiologic defect that results in chronic obstruc- 
tion. This malfunctioning segment is identical with 
the narrow, irregular bowel visualized by roentgeno- 
grams. There appears to be a correlation between 
the absence of ganglion cells in areas of the rectosig- 
moid and the physiologic defect. 

Removal of the narrow, irregular rectum and 
rectosigmoid by a special surgical technic in 34 
patients has resulted in 1 postoperative death and 
what appears to be complete cures in 33 patients. 
As early as three months postoperatively the colon 
is essentially normal by barium-enema examination. 
In 3 patients we have demonstrated normal colonic 
peristalsis postoperatively by balloon studies. 
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TREATMENT OF TYPHOID FEVER WITH CHLOROMYCETIN* 
Results in Four Cases and in a Chronic Carrier 


Harvey S. Collins, M. D., f MAxwZIL FixwIAN D, M. D. 


HLOROMYCETIN (Chloramphenicol) is a 
new antibiotic that, like aureomycin, has been 
of particular interest because it is effective when 
given by mouth and because its range of anti- 
microbial action includes not only many common 
pathogenic bacteria but also the rickettsias and the 
viruses of the psittacosis-lymphogranuloma-vene- 
reum group. Of added interest is the fact that 
chloromycetin has been synthesized? and that the 
fermentation and synthetic products have been 
shown to have the same activity.‘ 

In a preliminary report, Woodward and his co- 
workers® found that chloromycetin exerted a specific 
therapeutic effect in 10 patients with typhoid fever 
whom they treated in Malaya. In another group of 
cases of this disease, most of them treated in Mexico, 
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McDermott, Knight and Ruiz-Sanchez“ observed 
that the administration of chloromycetin was uni- 
formly followed by prompt recovery, which, in most 
cases, was dramatic. These observations were some- 
what in contrast to experiences with 
aureomycin administration in typhoid fever, the 
results of which have been irregular and, on the 
whole, rather unimpressive.““ When a supply of 
chloromycetin was made available,§ a study of its 
effects in typhoid fever was undertaken, and the 
findings in the first 4 patients and in a typhoid 
carrier are reported below. 


MaATERIALs AND METHODS 


The first 3 patients were treated at the Massachu- 
setts General Hospital, and we are deeply indebted 
to Dr. J. H. Means and to many other members of 
his visiting and resident staffs for their interest 
and co-operation and for the privilege of studying 
and reporting these cases. The fourth patient was 


through the courtesy of Dr. E. A. of Per Davis and 
Sharp, arke, 
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treated on one of the medical wards of the Boston 
City Hospital, and the typhoid carrier was studied 
at the South Department of that hospital through 
the courtesy of Dr. Edwin H. Place. 

Specimens of blood, stools and urine were ob- 
tained before treatment and at intervals after treat- 
ment as indicated and feasible. The isolation and 
identification of the organisms from the first 3 
patients were carried out in the laboratory of Dr. L. 
Dienes, and those in the other 2 patients were done 
by Marion E. Lamb and A. Kathleen Daly. The 
sensitivity of the strains was tested by a serial dilu- 
tion method on the surface of agar plates, a prepara- 
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improvement nded to the fall in temperature and 
convalescence was uneventful. The blood culture taken on 
the day chloromycetin was started was positive, but all other 
and stool cultures were negative for Salmonella typhosa. 
There were no untoward effects from the chloromycetin. 


Case 2. M. M.,a — 4 Italian woman, was admitted 
to the hospital on April 27, 1949. For the previous 10 days 
she had been yy frontal headache and fever with profuse 
sweating, and for 5 days she had general malaise, chilly sensa- 
tions, nausea, vomiting and constipation. During the last 
3 days she also complained of constant boring pain in both 
flanks, with radiation toward the right lower quadrant, and, 
in addition, she developed a dry cough with substernal sore- 
ness. On the day before entry she had a shaking chill. Her 
physician gave her 2 injections of 300,000 units of crystalline 
procaine penicillin and also oral doses of sulfadiazine, 1 gm 


* T T 


tion of crystalline chloromycetin provided by Dr. 
E. A. Sharp being used. 


Case REporTs 


Case I. J. B., a . Lithuanian, entered the hos- 
e on April 16, 1949. For the preceding 2 weeks he had 
elt rly and had been having 4 to 6 loose, nonbloody 


bowel movements each day. He continued to work during 
the first 4 days, but then, because of weakness, a slight cough, 
headache, anorexia and fever, he had to stay at home. His 
daughter, a nurse, found his temperature to range between 
102 and 103°F. daily during the next 10 days. She also 
noticed that he was apathetic and slept much more than 
usual. His headache and diarrhea isted. On April 10 he 
had a severe shaking chill, and at that time some “red spots” 
were noted on his back. The family physician obtained Blood 
and stool specimens for cultu and when these were re- 

rted — for typhoid bacilli he sent the patient to the 


ita 
On admission the patient ——— apathetic, and the only 
significant findings on physical examination were a few rose 
spots on the abdomen and an enlarged liver. The temperature 
was 102.5°F., the pulse 90, and the respirations 25. The 
course, therapy and relevant laboratory findings are shown 
in Figure 1. Chloromycetin was begun on April 17, with 
doses of 0.5 gm. by mouth every 4 hours for 6 doses and there- 
after ev hours. A total of 25 gm. was given over a peri 

of about 12 days. The patient began to look and feel better 
after 3 days, and then the temperature fell gradually over the 
next 5 days and remained essentially normal thereafter. The 
pulse rate dropped from 90 to 70 during this time. The rose 
spots f over the course of the first week. General 


* * * 


Ficure 1. Course, Treatment and Laboratory Findings in Case J. 


every 4 hours, but when, after 2 days of this therapy, she 
failed to improve, he sent her to the hospital. 

At the time of admission she was acutely ill. The positive 
findings on physical examination included a few small red 

ions (? petechiae) in the left palpebral conjunctiva and on 
the soft palate, marked abdominal distention without any 
localized tenderness and a palpable spleen. 

The temperature was 105.2°F., the poe 120, and the 

irations 30. The blood pressure was 125/70. ; 

e treatment, course and significant laboratory findings 
are shown in Figure 2. Sulfadiazine was discontinued after 
the patient entered the hospital, and penicillin 2 days later. 
On April 30, when the blood cultures taken on the previous 
days were reported as showing typhoid bacilli, oral adminis- 
tration of chloromycetin was started. She was given doses 
0.5 gm. every 2 hours for 8 doses, and then for ove 3 hours 
for 8 days and every 6 hours for 4 more days. When this 
Sener was stopped on May 13, she had received a total of 

m 


e course during the first few days was rather stormy. 
On May 2, she had a shaking chill and, because of the severe 
distention and vomiting, was suspected of having an intestinal 
perforation; the white-cell counts, however, remained low, 
and no air could be demonstrated under the diaphragm on 
x-ray study. Shortly thereafter, the patient’s cough became 
worse and productive of thick mucopurulent sputum, cul- 
tures of which yielded a predominant growth of Escherichia 
coli. Roentgenograms of the lungs showed partial atelectasis 
of the right lower lobe, with marked elevation of the dia- 
phragm on that side. Although the pulmonary signs per- 
sisted for 2 weeks, the patient’s general condition began to 


improve rapidly after the first week of therapy. The tempera- 
ture and pulse rate gradually reached normal during this time 
and remained so th 


ereafter. Blood cultures taken during the 
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3 days of chloromycetin administration were positive for followed on the next day by fever and frequen 
Tice but this organism was not recovered ia cap of the — stools. The latter contained no gross 8 
other blood cultures taken during the rest of the course of mucus and were not — ony by cramps or tenesmus. 
therapy nor from any of the stool or urine cultures. One of She lost all desire for food, but had no nausea or vomiting. 
the routine blood cultures taken on May 15, 2 days after the On the 3rd day a physician found the temperature > 
chloromycetin was stopped, yielded a of an organism 104.5°F. and prescribed sulfadiazine, which she took for 3 
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Ficure 2. Relevant Data in Case 2. 


with morphologic and cultural characteristics of S. typhosa, During this time the temperature stayed at about 
but the culture was discarded before it could be fully identi- 1OrF. and he had drenching sweats and increasing ‘weak- 

. Subsequent blood cultures all showed no growth. The ness. She also had a istent dull headache and became 
urine demonstrated a persistent low-grade pyuria throughout confused and mildly delirious at times. There was also some 
the course of treatment, and cultures during this period all loss of auditory acuity. Sulfathiazole was substituted for the 
yielded Esch. coli. Except for the vomiting during the first sulfadiazine for 2 days, and on 1 day she was also given 


4. va. 


Ficure 3. Course, Therapy and Significant Laboratory Findings in Case 3. 


week of its administration, there were no untoward effects 300,000 units of penicillin — all r. The 

from the chloromycetin. ysician then sent specimens of blood and urine to the 
boratory for culture and advised hospitalization. 

Case 3. L. W., a 41-year-old American housewife, was On admission the patient, who was rather obese, was ob- 

admitted to the hospital on May 1, 1949. Her illness had viously dehydrated, acutely ill and —— The tempera- 

begun on April 23 with weakness and generalized aches and ture was 104 F., the pulse 110, and respirations 36. The 
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blood pressure was 125/75. No rose spots were but the 
edge of the spleen was felt about 4 cm. below costal 
margin. The highlights of the course, therapy and laboratory 
find ngs, are shown in Figure 3. 

On May 3 after the earlier blood and stool cultures had 
been reported as positive for S. typhosa, oral chloromycetin 
therapy was started. Doses of 1.0 gm. each were given every 
6 hours for 8 days and 0.5 gm. every 6 hours for 5 more days. A 
total of 43 gm. had been given when this therapy was stopped 
on May 16. On the 3rd day of this treatment the patient ap- 
peared more alert, she felt much better generally, and the 
stools became less frequent and less watery. The temperature 
dropped sharply on that day and then gradually until it be- 
came and stayed normal 3 days later. There was some fresh 

and an occasional clot in some of the stools passed 
during the first day, presumably from bleeding hemorrhoids. 
Culture of the stool obtained on the day after chloromycetin 
was started was positive, but all other blood, and urine 
cultures made during this course of therapy were negative 
for typo sa. 
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brisk hemorrhages from old hemorrhoids and a fistula in ano. 
These were repaired surgically before the patient left the hos- 
pital. Cultures of blood taken during the first 3 days and of 
stools taken during yy 4 — 4 this — of — 
mycetin were itive, but all su uent cultures, including 
that of some bile obtained by duodenal tube 2 days after the 
course was ended, were negative for S. typhosa. 


Case 4. H. S., a 51-year-old Russian resident of Pea 5 
Massachusetts, was sent to the hospital on May 21, 1949. 
Her illness had begun on April 30 with weakness, chilliness and 
fever. During the Ist week she had chills, profuse sweats 
and mild delirium each night. She also experienced pain in 
the left calf and swelling of the lower leg, which made her 
stay off of her feet much of the time. During the 2nd week 
she allegedly improved, and the swelling and pain in the leg 
subsided but she continued to have the nocturnal chills a 
sweats, with occasional delirium. Her bowel movements 
came watery but did not increase in frequency. There were 
periods during each day when she became pale and faint, and 


nvalescence appeared to be progressing uneventfully, she felt unsteady most of the day although she continued to do 
and plans were completed for transfer of the patient to a some housework. On May 6 a physician found the 
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ve 
=| 
Temperature 
2 — 
06 - 
Toxicity 2 0 
WBC. so 63 60 4% % 4% ry) eo 40 
Wemoe.oem, Gu. 160 2.8 "8 10.8 
Bicep jo +0 0 
CULTURES tees * „* * 0 0 0 0 
0 0 0 
£600 
6- 
Gu. ev MouTw e- 


Ficure 4. Hospital Course in Case 4. 


This patient received another course of chlorom 
discharge from the hospital. 


nursing home to recuperate when, on May 23, she again had 
a low-grade fever and headache. On the — day the 
temperature rose to 104 F., and a search for possible causes 
of this fever disclosed | presse and bacilluria, a culture of the 
urine yielding Esch. coli. She was then placed on small doses 
of a sulfonamide. However, it was not until May 25, when 
cultures of blood and stools taken on the previous days were 
reported as positive for S. 22 that it was realized that 
she was suffering a relapse of the typhoid fever. The tempera- 
ture by then had risen to 106°F., and the pulse to 120; the 
spleen, which had already receded, was again palpable; head- 
ache and severe diarrhea recurred, and the patient again 
became drowsy and apathetic. 

A second course of chloromycetin was then started, this 
time with 1 gm. every 4 hours for about 2 weeks and every 
6 hours for an additional week. This course of treatment 
ended on June 12, after 96.5 * had been given. There was 


a sharp drop in temperature 48 hours after the treatment was 
resumed. During the following 4 days the temperature rose 
only to 100 or 101°F. each day; the patient showed distinct 


a rogressive improvement. There was marked nausea and 
vomiting during the first 2 days and persistent nausea through- 
out most of this course of treatment. During the next 2 
weeks the patient was noted to have definite glossitis 
cheilitis suggesting vitamin B i She some 


of steal the oad nares wes for 
S. typhosa. 


tin for a week for thrombophlebitis shortly after 


temperature to be 103°F. and prescribed penicillin by mouth 
which she took without relief. The — continued 
* until she was sent to the hospital. 

On admission, the patient appeared alert, co-operative and 
rather hyperactive. Her skin was clear, warm and dry. There 
were a few fine crepitant rales at the lung bases posteriorly. 
The abdomen was distended with gas, peristalsis was active, 
the liver edge was felt about 2 fingerbreadths below the right 
costal margin, and the spleen was not felt although to per- 
cussion it reached the left costal margin. There were large 
varicose veins of both legs but no evidence of inflammation, 
and there was no edema. The temperature was 105°F., the 
= 84, and the respirations 20. The blood pressure was 

00/60. The patient was a diagnostic problem until the re- 
sults of the b and stool cultures taken on the day after 
admission were reported as positive for S. typhosa. The 
course, therapy and relevant laboratory findings are shown 
in Figure 4. 

Chloromycetin was started on May 24, and doses of 1 gm. 
every 4 hours were given until June 8. Therapy was stopped 
for 3 days in order to obtain cultures of bile and then resumed 
in doses of 1 gm. 6 hours until it was discontinued on 
June 19, after a total of 116 gm. had been given. The tempera- 
ture dropped to normal on the third day after the chloro- 
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mycetin was first begun and remained so. The patient con- 
tinued to look, feel and eat fairly well until afeer the chloro- 
mycetin was started, she began to complain of dizziness, 
a “heavy feeling in the head,” sour taste in the mouth, 
“heartburn” and a eo lack of desire for food. She also 
became constipated. Most of these symptoms contin 
until the antibiotic was discontinued for the first time, and 
she vomited only on 1 day during this period. During the 
time when she was not taking chloromycetin, her dizziness 
and heartburn stopped and her appetite improved, but these 
symptoms and sour taste returned after she had been on the 
lower dosage for a week. 

The blood and stool cultures taken on the day treatment 
was started were again positive for S. typhosa, but 2 subse- 
quent blood cultures taken during the febrile period were 
negative. Cultures of the s , however, continued to show 
S. typhosa throughout the entire peri chloromycetin 
therapy. Several stools obtained during the next 2 weeks 
were —— ſor hoid bacilli, as were 2 specimens of 
duodenal content. e latter results, however, were vitiated 
by the fact that there was an admixture of acid gastric 
content. 

Convalescence appeared to be uneventful when the patient 
was discharged home on July 1. Four days later thrombo- 
phlebitis of the left external saphenous vein, with fever and 
marked edema of the leg, occurred. She was admitted to 
another hospital, where another course of chloromycetin was 

iven — about 2 gm. a day for 7 days. The temperature 

ropped rapidly from 103°F. to normal, and the tenderness 
and swelling subsided slowly. A stool specimen sent to the 
State Bacteriological Laboratory after the end of this course 
of chloromycetin was reported as positive for typhoid bacilli 
and several additional cultures of stools obtai during the 
next 2 months were also positive for S. typhosa. 


Case 5. M. E. was the 73-year-old chronic typhoid carrier 
pe i reported. Two courses of aureomycin, one during 
April and May 1948, and the other in July and August of that 
year, the latter course given after a cholecystectomy, fai 
to clear the ew stools of typhoid bacilli. She was given 
a course of 33.5 gm. of chloromycetin by mouth, 0.5 gm. every 
6 hours from March 20 to April 8, 1949. had slight 
diarrhea throughout this period, but no other untoward 
effects. During the 6 months immediately preceding. the 
course of chloromycetin, 25 of the 31 stools that were cul- 
were positive for S. typhosa. Between March 22 and 
April 18 a total of 10 stools were cultured, and all were nega- 
tive for typhoid bacilli. However, 3 of 4 stools that were 
cultured during the following week again were positive. 


The effects of chloromycetin in each of these 5 
cases may be summarized briefly. 

In Case 1 treatment was undertaken early in the 
third week of the disease with doses of 2 gm. a day. 
Defervescence occurred by lysis between the third 
and ninth days of therapy, with steady symptomatic 
improvement over this period. Typhoid bacilli 
could no longer be obtained by culture from the 
blood or feces after the first day of therapy, and 
convalescence was uneventful. There were no un- 
toward effects from the chloromycetin in this case. 

In Case 2 treatment with daily doses of 4 gm. of 
chloromycetin was started at the end of the second 
week of illness. The patient continued to be acutely 
ill for about a week, and the temperature dropped 
progressively between the fifth and eighth days of 
treatment. Typhoid bacillemia was demonstrated 
during the first two days of this therapy, but cul- 
tures of blood, urine and stools obtained after that 
time were all negative for S. typhosa, with the pos- 
sible exception of the blood culture made on the 
second day after the treatment was stopped. Rather 
severe and persistent vomiting occurred during the 
first week of chloromycetin administration, and 
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may have been responsible for the delayed response 
in this patient. 

In Case 3 there was a full-blown clinical and bac- 
teriologic relapse after an apparently good response 
to an initial course of chloromycetin that was begun 
in the middle of the second week of the disease and 
consisted of 43 gm. given over a period of thirteen 
days. Improvement again followed quite promptly 
after a second and more intensive course of chloro- 
mycetin was started. There were no untoward 
effects from the first course, but the patient was 
nauseated throughout most of the second course and 
vomited several times soon after the larger dosage 
was started. This patient also experienced glossitis 
and cheilitis that may have been attributable, in 
part, to the antibiotic. 

In Case 4 treatment with 6 gm. of chloromycetin 
daily was started during the middle of the fourth 
week of the disease, and the patient maintained 
for two full weeks on that dosage and for an addi- 
tional week on 4 gm. a day. She became and re- 
mained afebrile after the third day of this therapy, 
but she continued to shed typhoid bacilli in her 
stools throughout the period of treatment and the 
organisms were recovered again more than three 
months later. The effect of therapy on the symp- 
tomatology was difficult to evaluate in this case. 
Distressing gastric symptoms accompanied the 
larger doses of the antibiotic, but were less marked 
and somewhat delayed during the second course 
when smaller doses were given. 

In the chronic carrier, typhoid bacilli could not be 
isolated from the stools during the two weeks of 
chloromycetin therapy and for a brief period there- 
after. The organisms then reappeared in the stools 
and could be recovered quite regularly. This patient 
experienced mild diarrhea but no upper gastro- 
intestinal symptoms while taking the antibiotic. 


SENSITIVITY OF THE STRAINS 


The strains of S. typhosa that were isolated from 
these patients and tested were found to be about 
equally sensitive to chloromycetin. They were all 
partially inhibited in concentrations of 4 microgm. 
per cubic centimeter; some of them were completely 
inhibited in the same concentration, whereas others 
required twice that concentration for complete 
inhibition. All strains isolated from different sources 
and at different times from the same patient showed 
the same sensitivity to chloromycetin. There was 
no tendency for the development of increased resist- 
ance during treatment. 


Discussion 


It is quite apparent from the results obtained in 
this small group of patients that chloromycetin, 
although it may have had a beneficial effect on the 
course of the acute disease, did not produce the 
dramatic effects that were expected. The persistence 
of the organisms in the stools in Case 4 and in the 
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carrier, the clinical and bacteriologic relapse in 
Case 3 and the rather slow defervescence in 3 of the 
4 acute cases indicate that chloromycetin, like aureo- 
mycin, still leaves much to be desired as a curative 
therapy for typhoid fever. Relapses with bacteremia 
were also noted in 2 of the 10 chloromycetin-treated 
patients reported from Malaya® and were not un- 
common after treatment with either chloromycetin 
or aureomycin among the cases studied by McDer- 
mott, Knight and Ruiz-Sanchez.“ Serious complica- 
tions, an intestinal hemorrhage in 1 case and per- 
foration in another, occurred on the fourth and the 
second afebrile day, respectively, in 2 additional 
chloromycetin-treated patients from Malaya.® 

The possibility that strain differences account for 
the variations in response to treatment was con- 
sidered. Phage typings* indicated that the strains 
from the acute cases all belonged to the same phage 
type (E,), whereas the carrier’s strain was of a differ- 
ent type (A). Differences in response dependent on 
the host or on the nature of the lesion at the time 
treatment was started cannot be ruled out. With re- 
spect to the latter, McDermott et al.* considered that 
aureomycin exerted an effect on the course of the 
infection particularly when treatment was started 
during the first ten days of the disease. These 
effects were seldom dramatic, however, and in well 
established infections (third week) were frequently 
negligible. Chloromycetin administration, by con- 
trast, was uniformly followed by prompt and usually 
dramatic recovery in their experience. 

Although McDermott and his colleagues found 
chloromycetin to be markedly superior to aureo- 
mycin as a therapeutic agent in typhoid fever, our 
own limited experience to date shows that, except 
for a lower incidence of gastric symptoms with 
chloromycetin, the difference between the effects of 
these antibiotics has not been so striking. Such 
differences may become more apparent, however, 
with further experience in a larger group of cases. 
Diagnosis and initiation of treatment early in the 
disease and possibly the use of maximal doses from 
the start and continued for long periods may be 
determining factors in the success of both these 
agents in some cases. 

The recent studies of Seligmann and Wasser- 
mann’ on the action of chloromycetin on sal- 


*The age typings w ware carded ont by 
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monella are of interest in relation to the findings in 
the present cases and particularly with respect to 
the failure to eliminate typhoid bacilli from the 
feces in Case 4 and in the chronic typhoid carrier. 
All of 23 salmonella types that these authors studied, 
including S. typhosa, were sensitive to 2 or 4 micro- 
gm. However, in experimental infections with 
Salmonella typhimurium in mice, chloromycetin 
failed to control the infection and exerted no in- 
fluence on the intestinal flora when given orally or 
subcutaneously even in large doses and when treat- 
ment was started immediately after infection. 


SuMMARY 


The effect of chloromycetin (Chloramphenicol) 
on the clinical course and laboratory findings in 4 
patients with typhoid fever is discussed. Clinical 
improvement and defervescence began on the third 
day after treatment had been initiated in each case 
and was complete after about a week of therapy. 
One of the patients had a relapse with bacteremia 
after the temperature had been normal for two 
weeks. A second patient continued to shed typhoid 
bacilli in the stools throughout three weeks of 
chloromycetin administration and again during 
convalescence. 

Chloromycetin, given in doses of 2 gm. a day for 
two weeks, failed to cure a chronic typhoid carrier 
whose gall bladder had previously been removed. 
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USE OF DIETHYLSTILBESTROL TO PREVENT FETAL LOSS FROM COMPLICATIONS 
OF LATE PREGNANCY* 


O. Watkins Surtu, Pn. D., f Georce Van S. Surru, M. D. 


BROOKLINE, MASSACHUSETTS 


SHE present communication deals with further 
progress in a clinical evaluation of our con- 
cept concerning the action of diethylstilbestrol in 
human pregnancy. Analyses of results in 632 preg- 
nancies during which this drug was given in the 
manner recommended by us have been reported. 
In 491 of these cases stilbestrol was administered 
for the prevention or treatment of abortion. A 
preliminary report was included, however, upon 
its use in 95 patients for the purpose of preventing 
complications of late pregnancy. These 95 cases 
are included in the present study of a total of 180 
women in whom the indication for therapy was 
diabetes, essential hypertension, nephritis or a past 
obstetric history of pre-eclampsia, eclampsia, pre- 
mature delivery or unexplained intrauterine death 
of the fetus. 
The use of stilbestrol in pregnancy is based upon 
experimental evidence for its progest 
ing effect in rats? and in pregnant women.“ The 
indications for such therapy and the dosage schedule 
recommended have been presented.! We were par- 
ticularly interested in its possible value for the 
prevention of complications of late pregnancy, since 
a premature deficiency of the placenta in the secre- 
tion of estrogen and progesterone before and dur- 
ing late-pregnancy toxemia, premature delivery 
and intrauterine death had been shown by our own 
studies and confirmed by others.“ We have em- 
phasized the fact that whatever the primary etiolo- 
gies of these complications may be, a premature 
deficiency of estrogen and progesterone sooner or 
later is involved and becomes an intermediate con- 
tributing factor. Moreover, we have laid emphasis 
upon the reciprocal relation between vascular supply 
to the uterus and hormonal support, adequate 
vascularity being as essential for the normal pro- 
duction of the placental steroid hormones as ade- 
quate hormonal support for the increased vascular 
demands of the pregnant uterus. By supplying an 
extra stimulus for the secretion of estrogen and 
progesterone, we are attempting to combat only 
one of the contributory factors of the final syndrome. 
If a more normal secretion of estrogen and proges- 
terone is accomplished, however, the vascular de- 
ficiency should be minimized, since the combined 
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action of these two steroid hormones is characteris- 
tically one of vascular and myometrial growth. 
Experimental and clinical experience indicates that 
neither one of them alone could accomplish the 
degree of uterine growth and vascularity required 
in late pregnancy. Improved clinical results in 
themselves, therefore, would provide added sup- 
port for th the stimulative effect of stilbestrol upon 
the placental secretion of both the sex steroids. 

From these considerations it is apparent that 
stilbestrol administration could not be expected 
completely to prevent late-pregnancy complica- 
tions. By combating one of the contributory fac- 
tors in vascular deficiency, however, we might well 
postpone, if not entirely avert, the onset of the final 
clinical abnormality. This in itself would result in 
less damage to the mother and a greater chance for 
fetal survival. 


Source or Ciinicat MATERIAL 


We are indebted to 58 obstetricians for the records 
of 104 of the 180 pregnancies to be reported, our 
method of acquiring this information being the 
same as that previously described.! The other 76 
women were patients referred to us at the Boston 
Lying-in Hospital, where they received their pre- 
natal and obstetric care. All of them took stil- 
bestrol§ by mouth according to the dosage schedule 
used in our first study.' In no case was the therapy 
begun later than the nineteenth week and in the 
majority it was given from the start of the seventh 
to twelfth weeks. We do not recommend diethylstil- 
bestrol except as a preventive measure for late-preg- 
nancy toxemia. This statement is based on both 
theoretical grounds and actual experience.. 


CurnicaL REsuLTs 


Table 1 presents the over-all data on the 180 
women to whom stilbestrol was given to prevent 
late-pregnancy complications. Only 10 were primi- 
gravidas: 4 of 14 diabetic patients and 6 of 50 who 
had hypertension, either essential or secondary to 
nephritis. The other 170 patients had had a total 
of 380 previous pregnancies, of which only 28 
(7.4 per cent) had progressed normally to term with 
no complications involving either the mother or 
child. Fifteen per cent had spontaneously aborted. 
The other 78 per cent of previous pregnancies had 
been complicated by spontaneous premature de- 
livery, unexplained stillbirth or toxemia. The total 
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fetal salvage from these 380 pregnancies had been 
116 living babies, or 30 per cent. 

Although the over-all outcome of the present 
pregnancies on stilbestrol is obviously a great im- 
provement over the past obstetric histories, a fair 
evaluation of the effect of stilbestrol administration 
cannot be made without a more detailed analysis, 
as pointed out below: 


In evaluating the results of stilbestrol therapy 
for threatened and chronic abortion,' we had re- 
liable figures on the spontaneous cure rates of 
these conditions as a basis for statistical analysis 
of our data. No such generally accepted figures 
are available, so far as we know, as a basis for 


evaluating any prophylactic therapy against 


Tasie 1. Stilbestrol Prop 
tically for Complications of Late Pregnancy (to March 1, J 
Compuication Past Osstetaic EGNANCY on 
History ESTROL 
NO.OF PER- 10. 
CASES CENTAGE CASES CENTAGE 
Abortions ee 58 5 6 3 
PPetal death from . 
Stillbirth (unexplained) . 57 3 7 3.9 
Pre-eclampsia or eclampsia ..... 94 25 14 
— al loss from tozemia ..... (41:43) (4:16) 
Total living babies ............ 116 30 1 


At less than 22 weeks. 
At less than 37 weeks. 


complications of late pregnancy. In a planned 
study that is being separately reported,’ the 
course and outcome of the pregnancies of 387 
primigravidas on our dosage schedule of stil- 
bestrol are compared with those of 555 syn- 
chronous control primigravidas who received 
the same prenatal and obstetric care. In this 
study statistical analysis was possible and showed 
a highly significant difference between treated 
and control cases in the matter of the incidence 
and severity of toxemia and of fetal loss from 
late- pregnancy complications. From these re- 
sults it seems safe to assume that the use of 
diethylstilbestrol should be effective as a pre- 
ventive measure in patients in whom complica- 
tions of late pregnancy may be anticipated. In 
evaluation of present study on just such 
cases, however, certain difficulties are encoun- 
tered. Lacking reliable information on spon- 
taneous cure rates and considering the hetero- 
geneous nature of the clinical material, we can 


only break down the data in various ways that 


seem to warrant a comparison of the outcome 
on stilbestrol with the past obstetric histories 
of the same patients. 

ssential Hypertension and Nephritis 
Of the 180 patients observed, 50 were given stil- 
pestrol because of pre-existing hypertension, either 
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essential or secondary to renal disease. These 
were women either known to have essential hyper- 
tension or nephritis or found to have a blood pres- 
sure of 140 systolic, 90 diastolic, or above in at 
least two readings prior to the twenty-second week. 
The ages ranged from twenty to forty-four years, 
and 33 of them (66 per cent) were over thirty years 
old. Seven had chronic nephritis. Forty-four of 
these women (88 per cent) were multigravidas with 
poor obstetric histories. There were no twins in 
past deliveries, but 3 of the 50 women had twins 
while on stilbestrol, making a total of 53 possible 
infants. 

By stimulation of maximum secretion of the 
placental steroid hormones through stilbestrol ad- 
ministration, it was postulated that the uterine 
vascular deficiency associated with hypertension 
might be at least partially counteracted and ob- 
stetric complications thereby minimized. The re- 
sults of stilbestrol therapy are presented in Table 2 
and may be evaluated by comparison with the 
past 105 pregnancies of these same patients when 
no stilbestrol was administered. Inasmuch as hyper- 
tension is a progressive disease, this means of evalua- 
tion appears to be valid. 

Fetal loss was reduced from 53 to 15 per cent. 
Cosgrove and Chesley* have placed the fetal loss 
in all pregnant women with essential hypertension, 
regardless of severity, at 38 per cent. At the Boston 
Lying-in Hospital between 1932 and 1948, the total 
fetal loss in 138 hypertensive patients was 64 per 
cent with a 40 per cent mortality in the 84 babies 


Taste 2. Proghylactic Administration of Stilbestrol to 50 
Patients with Pre-existing Hypertension. 
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that reached viability.* Forty-nine infants of the 
stilbestrol-treated hypertensive patients attained 
viability. Only 4 of these, 8.1 per cent, were lost, 
as against a 40 per cent mortality among their 81 
previous babies that had reached viability. It 


‘seems clear, therefore, that the fetal loss in these 


50 stilbestrol-treated patients was considerably 
less than might have been expected. The factors 
involved (Table 2) are discussed below. 


tioa from the record oom of the Boston Hospi. 


563 

— 


564 


The incidence of spontaneous delivery prior to 
the thirty-seventh week was not reduced, probably 
because many patients who would have aborted 
without stilbestrol carried their pregnancies beyond 
the twenty-second week but not to term. Fetal 
mortality from prematurity, however, was less than 
half that of the previous pregnancies. As shown 
below, there is good indication that the premature 
baby of a stilbestrol-treated mother is unusually 
mature for its gestational age 

There were 6 — ‘stillbirths i in the 
obstetric histories of these patients, an inci 
of 5.7 per cent. No stillbirths occurred on stilbestrol. 

Any rise in pressure during the last two 
months above the level noted prior to twenty-two 

49 


More Obstetric Com plicati 


Prior to Tree — 
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ing in last trimester ...... 3 3 5 2 
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At least 2 of 
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At less than 22 weeks. 
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weeks, any albuminuria in patients with no pre- 
existing renal disease or increased albuminuria 
in those with nephritis constituted a diagnosis of 
superimposed toxemia. There was a significant re- 
duction in the incidence of this complication, from 
52 to 28 per cent, and an even more striking de- 
crease in fetal mortality — there was only 1 fetal 
death associated with superimposed toxemia in the 
pregnancies when stilbestrol was being taken, an 
incidence of 7 per cent, whereas 12, or 22 per cent, 
of their previous 55 toxic pregnancies had resulted 
in loss of the infant. 

Finally, the past history of these patients had 
only 13 uncomplicated pregnancies, an incidence 
of 12 per cent, whereas nearly half the same pa- 
tients, when given stilbestrol from early in preg- 
nancy, delivered at term with no obstetric com- 
plications whatsoever. 

The gratifying results in these 50 patients should 
be moderated by the explanation that only 12 of 
them had diastolic pressures above 100 prior to the 
twenty-second week, these being the only ones in 
whom the severity of the pre-existing disease might 
have made early interruption advisable. In these 
12 cases there were 3 fetal deaths, 1 due to spon- 
taneous abortion at twenty weeks, I to spontaneous 
premature delivery at twenty-six weeks and the 
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third, that of an infant delivered by cesarean sec- 
tion at thirty-one weeks because of an increase in 
toxic signs in a patient who had had kidney damage 
as well as severe hypertension (blood pressure of 
210 systolic, 110 diastolic) before pregnancy began. 
(This was the only fetal death in this series of 50 
patients that was associated with superimposed 
toxemia.) The past obstetric histories of all these 
patients, however, gave good indication that the 
disease was sufficiently severe to endanger preg- 
nancy. Although the use of stilbestrol should not 
supplant clinical judgment in the management of 
hypertension complicated by pregnancy, it appears, 
from the results presented, that its prophylactic 
administration to patients in whom early interrup- 
tion is not indicated reduces the incidence of super- 
imposed toxemia (thereby minimizing further dam- 
age to the vascular system) and greatly increases 
the chances of obtaining a living child. 

Sequences of Late-Pregnancy Complications 

Of the 180 women to whom stilbestrol was given 
for the prevention of complications of late preg- 
nancy, 49 had had 3 or more previous consecutive 
pregnancies that had been complicated by some 
abnormality associated with a deficiency of the 
placental steroid hormones. There were a number 
of abortions in the over-all past histories, but the 
last 3 pregnancies of each patient had included at 
least 2 in which complications developed after the 
twenty-second week. Forty-four of these women 
(90 per cent) had never had a full-term, uncom- 
plicated pregnancy, although none of them had 
had less than 3 previous gestations and the average 
number was 4.3. Considering the repetitive nature 
of late-pregnancy complications in this group of 
women, it seems valid to base evaluation of stil- 
bestrol treatment upon a comparison with their 
past obstetric histories. Such a comparison is pre- 
sented in Table 3. 

Although spontaneous abortion was markedly 
lowered, there was no significant reduction in the 
incidence of spontaneous premature delivery, pos- 
sibly because patients who would have aborted 
without stilbestrol progressed beyond the twenty- 
second week, but were still unable to carry on to 
term. Fetal loss from prematurity, however, was 
reduced from 72 to 18 per cent. The factors that 
appear to be operative in the reduction of fetal 
mortality from prematurity when stilbestrol is 
given are discussed below. 

Of the 145 fetal deaths in the previous pregnancies 
of these patients, 26 were accountable to unex- 
plained stillbirths. The incidence of this abnor- 
mality was considerably reduced, from 13 per cent 
in the previous pregnancies to 4 per cent when 
stilbestrol was administered. 

Twenty-three of the 49 women had had pre- 
eclampsia or eclampsia (2 cases) in previous preg- 
nancies, with a total of 50 late-pregnancy toxemias 
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in the past obstetric histories. Fourteen women 
had had this complication in at least 2 consecutive 
pregnancies prior to the one in which stilbestrol was 
given. There was no eclampsia on stilbestrol. The 
incidence of toxemia was reduced from 24 per cent 
in the past obstetric histories to 8 per cent on stil- 
bestrol, and the fetal mortality associated with 
this disease from 44 to 25 per cent. 

A small number of the previous pregnancies of 
these 49 women (6 per cent) had been complicated 
by bleeding during the last trimester. Only one 
(2 per cent) had this abnormality on stilbestrol. 

Finally, on stilbestrol, 30 of these women (61 per 
cent) went through pregnancy to term with no 
complications whatsoever, whereas only 7 per cent 
of the previous 201 pregnancies had been uncom- 
plicated. Forty-two of them (85 per cent) gave 
birth to children that lived, as against only a 27 per 
cent fetal salvage in the past obstetric histories. 
Of these 49 women, all of whom had had 3 or more 
previous pregnancies, 17 had no living children 
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Tans 4. Results of Prophylactic Stilbestrol Treatment for Premature Delivery on the Basis of Past Obstetric History. 


was 4, or 28 per cent, which is high but is a distinct 
improvement. 

Among our records on 804 “obstetric problem 
cases,” including the 66 referred to above, in which 
stilbestrol was given according to our dosage 
schedule for complications of early or late preg- 
nancy, there was a total of 65 cases in which late- 
pregnancy toxemia was diagnosed. The 14 cases 
discussed above were the only ones in patients who 
had a previous history of toxemia, and the only 
fetal deaths were the 4 that occurred in these pa- 
tients — an over-all fetal mortality from toxemia 
of 6.2 per cent. This is an impressive figure only 
when one considers that in all these women ob- 
stetric difficulties were anticipated and that 43 
per cent of the 94 toxic pregnancies of their past 
obstetric histories had resulted in death of the fetus. 


Spontaneous Premature Delivery 
Prematurity accounts for more fetal deaths than 
any other single obstetric abnormality except abor- 


No. or Pazsmatune Frrat Deatus 
Paematuaity 
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prior to the administration of stilbestrol. Twelve 
of these, or 71 per cent, now have living and well 
babies. 
Pre-eclampsia and Eclampsia 

Of the 180 women being reported, 66 had had a 
total of 94 toxic pregnancies prior to the one in 
which stilbestrol was administered. Eight of these 
had had eclampsia. The results of a very extensive 
study of toxemia by Mastboom, of Amsterdam,“ 
revealed 30 per cent and 56 per cent recurrence of 
toxemia after a previous eclampsia and pre-eclamp- 
sia, respectively. Accordingly, 35 of these 66 
women, or 53 per cent, would have been expected 
to have toxemia in the pregnancy in which stil- 
bestrol was given. Actually, only 14, or 21 per 
cent had this complication — a highly significant 
reduction if Mastboom’s figures are acceptable in 
this country. 

In the 94 previous toxic pregnancies there were 
41 fetal deaths — a mortality of 43 per cent. In 
the 14 toxic pregnancies that the same patients 


had despite stilbestrol, the fetal loss from toxemia 


tion. Of the 180 women treated for the prevention 
of late-pregnancy complications, 76 had a history 
of spontaneous premature delivery. In this category 
we are omitting stillbirths and premature delivery 
associated with toxemia. One hundred and forty- 
three (83 per cent) of the previous 172 fetuses had 
been born alive spontaneously between the twenty- 
second and thirty-seventh weeks, and 108 of these 
(76 per cent) had died of prematurity. 

In Table 4 these patients are grouped according 
to the number of premature deliveries that they 
had had prior to the pregnancy in which stilbestrol 
was prophylactically administered. In each group 
there was a considerable decrease in the incidence 
of prematurity, but, as has been pointed out else- 
where,': / about half the women who tend to deliver 
early cannot be carried to term on stilbestrol. This 
suggests that in half these cases the primary etiology 
lies in some abnormality that cannot be entirely 
counteracted by stilbestrol administration. We 
have repeatedly emphasized the reciprocal rela- 
tion that exists between the vascular supply to the 
uterus and the secretion of the placental steroid 
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hormones; estrogen and progesterone. Adequate 
vascularity depends upon adequate hormonal sup- 
port, but any condition that adversely affects the 
blood supply to the uterus has a detrimental effect 
upon the production and metabolism of the placental 
‘steroid hormones. An inherent hypertonicity of 
the uterus, for example, could readily interfere 
with a completely normal secretion of estrogen 
and e even when the extra stimulation 
for such secretion, which we believe to be supplied 
by stilbestrol administration, is provided. It seems 
probable that the tendency to deliver early can 
often be ascribed to some such mechanical inter- 
ference with blood supply to the growing products 
of conception. 

Despite the fact that half these 76 women de- 
livered early even when taking stilbestrol, 80 per 
cent of them gave birth to living and well babies, 
whereas less than a quarter of their previous 172 
pregnancies had terminated in living children. This 
marked improvement in fetal salvage may be ac- 
counted to the fact that along with the reduction 
in the incidence of premature delivery there was a 


considerable reduction in fetal loss from prematurity © 


(Table 4). This is apparent in all groups regard- 
less of the number of previous premature deliveries. 
As clinical results have accumulated, the impression 
has grown that the premature babies of stilbestrol- 
treated mothers are exceptionally large and “rugged” 


Taste 5. Incidence of Prematurity in 1191 Patients on 
Stilbestrol. 
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46 
127 


for their gestational ages. This impression is borne 
out by the following analysis of our data. 


Premature Babies of Stilbestrol-Treated Mothers 


The definition of prematurity accepted by the 
American Academy of Pediatrics'® is “any infant 
born alive who weighs 2500 gm. (5 pounds, 8 ounces) 
or less.” In presenting our data we have purposely 
adhered to gestational age rather than weight, 
partly because the past obstetric histories often 
gave no information concerning weights of infants 
and therefore no means of comparison, and partly 
because so many of the prematurely born infants 
of stilbestrol-treated mothers weighed more than 
5% pounds. To determine just what effect stilbestrol 
had upon babies born early, we have analyzed 
our data concerning all those delivered fourteen 
days or more before term by 1191 women (to 
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March 1, 1949) who took stilbestrol during preg- 
nancy according to our dosage schedules. Three 
hundred and eighty-seven of these were primi- 
gravidas at the Boston Lying-in Hospital, a part of 
a twenty-one-month study in which alternate 
normal primigravidas were treated so that results 
could be compared with a group of synchronous 
controls receiving the same prenatal care.’ The 
other 804 patients were treated either for threatened 
abortion or prophylactically for the prevention of 
early or late obstetric complications that might have 


Week of delivery 
Ficure I. Birth Weights of Infants Born More Than Fourteen 
Esti mated D 


s Date of Confinement (Omitting Twins 
Diabetic Patients). 


been anticipated in view of their medical or past 
obstetric histories. For the sake of brevity these 
804 patients are termed “obstetric problem cases.” 
All live-born infants delivered two weeks or more 
before term are included, whether or not the pre 
nancy was normal or the delivery spontaneous. 

In Table 5 the incidence of prematurity is pre- 
sented on the basis both of dates and of birth 
weights. In the normal primigravidas the incidence 
of prematurity was only 2.8 per cent according to 
birth weight, whereas 12 per cent were born early. 
In the obstetric problem cases, as might be er- 
pected, the definition of prematurity had a less 
marked influence upon the percentage incidence, 
since more of these women delivered very early 
and had small infants. That most of their babies 
were large for their gestational ages, however, is 
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shown in Fig. 1 and 2, in which scattergrams for 
the length and weight are presented in relation to 
curves based on averages. The upper curve in 
both these charts was determined by YIppé in 1919 
and the lower by Scammon and Calkins between 
1922 and 1925." Of the 127 babies born fourteen 
days or more before term, 109 (86 per cent) were 
above average in weight. Unfortunately, accurate 
data on the crown-heel were available in 
only 41 cases, but 37 of these (90 per cent) fell above 
the average curve. In the series of 387 primi- 
gravidas at the Boston Lying-in Hospital (a study 


being reported elsewhere’), over 90 per cent of the 


Week of delivery 


Ficure 2. Available Information on Crown-Heel of 
Infants Born More Than Fourteen Days before Esti Date 
of Confinement. 


41 premature infants of treated patients fell above 
the average curves for both weight and length, 
whereas in the synchronous control group of 63 
premature babies of 555 primigravidas who re- 
ceived no stilbestrol the figure was 60 per cent. If 
these average curves are applicable to the present- 
day population, one would expect a scattergram of 
controls to fall 50 per cent above and 50 per cent 
below the lines. Sixty per cent above the average 
in a scattergram of 63 control cases is not a sig- 
nificant deviation. We may assume, 

that the upper curves for weight and length of 
VIppö (1919) still provide a sound basis for evalua- 
tion. 
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This evidence for the greater size and maturity 
of premature babies delivered to stilbestrol-treated 
mothers seemed sufficient explanation for their 
greater chances for survival. It was of interest to 
discover, however, how our mortality rate in in- 
fants weighing 2500 gm. or less would compare 
with vital statistics on premature infants as a whole. 


Taste 6. Mortality in Premature Infants.* 
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Among 1191 deliveries of stilbestrol-treated mothers 
there were 126 babies weighing 2500 gm. (5 pounds, 
8 ounces) or less. Eight of these, or 6.3 per cent, 
died. In Table 6 this figure is compared with similar 
statistics from a number of hospitals* and is shown 
to be very significantly lower than that of the Boston 
Lying-in Hospital, the lowest of the group. This 
could be due, of course, to fewer very small babies 
born to the mothers who had taken stilbestrol. 
That this is not the explanation, however, is shown 
in Table 7, in which the total fetal mortality is 
broken down into groups according to birth weight 


Taste 7. Distribution of Birth and Mortality Rates in Pre- 
mature Infants.* 


and the results compared with similar figures from 
the Boston Lying-in Hospital for the years 1944 
1948.* In each weight group the fetal mortality 
is lower than that at the Boston Lying-in Hospital. 
The indication is, therefore, that regardless of size, . 
the babies of stilbestrol-treated patients are more 
likely to survive. 

In a 1948 publication by Koch, Weymuller and 
James,” the following statement was made: Mor- 
tality from premature birth can obviously be re- 
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duced in but two ways, either by an actual over-all 
reduction in the incidence of premature birth or 
by improvement in methods of care of the premature 
infant after birth.” It appears from the figures 
presented above on the babies of stilbestrol-treated 
mothers that a third way of reducing fetal mortality 
from premature delivery should be added to this 
statement — namely, by improving the vascular 
supply to the uterus and thereby providing a better 
maternal environment for the fetus so that even 
if it is delivered prematurely it will be in better 
condition and actually more mature than would 
be expected from its gestational age. The adminis 
tration of stilbestrol as a prophylactic measure ap- 
pears to be one way in which this may be accom- 
plished. Our interpretation is that even in cases 
in which the primary cause of premature delivery 
cannot be counteracted, the placental secretion of 
estrogen and progesterone is stimulated to its 
maximum capacity up to the time when non- 
hormonal factors gain the supremacy and bring on 
hormonal deficiency 


the vascular and associated 
with the onset of labor. 
SuMMARY 
The and outcome of pregnancy in 180 


progress 

women to whom stilbestrol was administered for the 
prevention of late-pregnancy complications are re- 
ported. In the evaluation of results we have relied 
largely upon grouping the cases in various manners 
so that the outcome on stilbestrol could be com- 
pared with the past obstetric histories of the same 
patients. All but 10 of them were multigravidas 
with a total of 380 previous pregnancies, only 7.5 
per cent of which had been normal. Fifteen per 
cent of their previous pregnancies had terminated 
in spontaneous abortion. The other 78 per cent 
had been complicated by spontaneous premature 
delivery, unexplained stillbirth or toxemia. 

Fifty women had pre-existing hypertension, either 
essential or secondary to renal disease. In the past 
obstetric histories of 105 pregnancies (no twins), 
there had been a 23 per cent fetal loss from spon- 
taneous abortion and a further 30 per cent fetal 
loss from late-pregnancy accidents. On stilbestrol 
there were 3 twin pregnancies making a total of 53 
fetuses. Four of these (7.5 per cent) were aborted, 
and another 4 (7.5 per cent) lost after the period 
of viability. The factors operative in the reduction 
in fetal mortality during later pregnancy were a 
lowered incidence of superimposed toxemia and of 
unexplained stillbirth and a decrease in fetal mor- 
tality in prematurely delivered infants. 

Forty-nine patients had had a sequence of 3 or 
more consecutive pregnancies prior to stilbestrol 
in which complications associated with progesterone 
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deficiency had occurred. In at least 2 of the 3 the 
abnormalities had developed after the period of 
viability. Only 3 per cent of the previous 201 
pregnancies had been normal, and only 27 per cent 
of the offspring had survived. On stilbestrol 61 
per cent of patients had no obstetric complications, 
and 85 per cent gave birth to living children. 

Sixty-six women had had pre-eclampsia or eclamp- 
sia in 94 of their previous pregnancies, with 41 
fetal deaths, a mortality rate of 43 per cent from this 
disease. According to Mastboom, 35 of these 66 
women would have been expected to have toxemia 
in the pregnancy in which stilbestrol was given. 
Actually, only 14 of them had this complication 
with a 28 per cent fetal mortality. Among our 
records on 804 “obstetric problem cases” in which 
stilbestrol was administered for one reason or 
another there were 65 toxic pregnancies including 
these 14. The over-all fetal mortality from toxemia 
on stilbestrol was 6.2 per cent, as against 43 per cent 
in the past obstetric histories of the same patients. 

Seventy-six women had had spontaneous pre- 
mature delivery in 83 per cent of their pregnancies 
prior to the one in which stilbestrol was given. 
Forty-nine per cent again delivered prematurely 
despite stilbestrol administration. The fetal loss, 
however, was reduced from 77 per cent in the past 
obstetric histories to 20 per cent on stilbestrol. 

Analysis of our over-all data on the prematurely 
delivered infants of stilbestrol-treated mothers in- 
dicates that these babies are exceptionally heavy 
and long for their gestational ages and that, re- 
gardless of size, more of them survived than would 
have been expected from recent statistics on the 
mortality rates of premature infants. 
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CHEMOTHERAPY AND ANTIBIOTICS IN SURGERY — RICE 


PITFALLS OF CHEMOTHERAPY AND ANTIBIOTICS IN SURGERY* 
Auten G. Rice, M. D., 


SPRINGFIELD, MASSACHUSETTS 


CCORDING to Webster’s dictionary, a pit- 
fall is defined as an error into which the unwary 
may unsuspectingly drop. By the same authority 
an error may one of omission or commission. 
It may be stated that the pitfalls of chemotherapy 
and antibiotics are of two kinds: those that are liable 
to waylay all these agents, and those that are se- 
lective in their iniquity. Perhaps the worst error 
made with these remedies is to endow them as 
panaceas. True, they cure a few diseases all the 
time and others some of the time, but never all 
diseases all the time. The abandon with which they 
are prescribed, notably penicillin, for nearly every 
ailment under the sun, from the rectum to the ear, 
is astounding. So great is unwarranted faith in their 
infallibility that they are too often prescribed with- 
out an accurate diagnosis and detection of the 
causative organism. 

The common error of indiscriminate use of these 
agents promotes three untoward and likewise 
common sequelae. The first is that all these chemical 
and biologic remedies have to some degree the 
insidious ability to stimulate in the organisms against 
which they are pitted a resistance that defeats the 
aim in view. There is already evidence, for example, 
that a new strain of a troublesome diplococcus has 
built up such resistance to formerly effective therapy 
that the drug is on its way to impotence. If an 
almost specific remedy can be so frustrated when 
wisely used, how serious it is to foster the acquisition 
of such resistance unnecessarily! Secondly, these 
remedies can sensitize persons who happen to be 
susceptible. This sensitization may be provoked 
by a small dose given unnecessarily, and may not 
be manifested until real need for the drug arises and 
then, because of the heedlessly acquired sensitivity, 
it cannot be tolerated. Thirdly, all these medica- 
ments have untoward, and sometimes perilous, 
effects that can be forestalled only by careful and 
frequent laboratory checks too often disdained. 

Another common pitfall, but of a different order, 
is the unwarranted assumption that the drugs can 
wholly replace surgery in the treatment of suppura- 
tive ailments. Admittedly, they are adjuncts and 
valuable ones in the handling of surgical conditions. 
Their proper and timely use not only often lessens 
the extent of necessary operation but also saves 
lives that surgery alone might lose. They are never, 
however, reliable substitutes for indicated surgery. 
In all fairness it should be stressed that it is not 
so much the drugs themselves that are beset with 
pitfalls as their promiscuous and ill advised use. 


Consulting surgeon, Springfield Hospital. 


More grievous perhaps are the special pitfalls 
peculiar to individual antibiotics and chemothera- 
peutic agents. Chief of the latter group are the 
sulfonamides. The early preparations of sulfur 
compounds quite often induced alarming, sometimes 
even fatal, untoward effects because of their high 
toxicity. Subsequent preparations, however, have 
been generally rid of toxic evils and can be pre- 
scribed with comparative safety but, especially 
when they are given for prolonged periods, it is 
still wise to check quite frequently for possible 
blood damage. At any rate the use of known toxic 
preparations can no longer be condoned. Sulfa- 
diazine is perhaps the least toxic and has the real 
virtue of general effectiveness against many strains 
of bacteria. The newer compounds are held to be 
selective in action: sulfanilamide for streptococci, 
sulfathiazole for staphylococci and such rather 
insoluble compounds as sulfasuxidine, sulfaguanidine 
and sulfathalidine for intestinal flora, but too much 
faith cannot be placed in their selectivity. 

It is now generally accepted that the sulfonamides 
act most effectively by way of the blood stream. 
They are still being locally applied, though their 
local action is slight and their local application is 
not without harm. On burned surfaces, for example, 
their absorption is uncertain and unpredictable, 
either too little and too slow to be useful or so great 
and so rapid as to become alarmingly toxic. Further- 
more, since locally they become foreign bodies, they 
are known to delay healing, probably arousing 
excessive scar formation, and in the peritoneal 
cavity they are guilty of promoting adhesions. 

The pitfalls that waylay the antibiotics are apt, 
because of their comparative safety, to be dis- 
regarded or forgotten. Penicillin, for example, is 
not always kindly tolerated. Soon after its ad- 
ministration such allergic reactions as urticaria, 
rhinitis and asthma may appear, and a few days 
later true dermatitis and serum sickness may occur. 
Even fatal anaphylactic shock has been reported. 

Penicillin should be withheld until the identity 
of the infecting organism is established; otherwise, 
premature use of the antibiotic will cloud the etio- 
logic picture. Once, however, the indication for 
penicillin is clear beyond peradventure, it is a griev- 
ous sin of omission to be stingy with it. Large 
and frequent doses are required. Even more es- 
sential is it not to stop the drug too soon. An 
effective blood level must be maintained until it 
is certain that all danger has passed. Only too often, 
patients who have been getting penicillin in the hos- 
pital are discharged without provision having been 
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made to continue it, and the omission allows dis- 
turbing symptoms of infection to recur. 
Streptomycin is not so generally effective as 
penicillin. Perhaps its outstanding virtue is in 
tuberculosis, against which penicillin is of no avail. 
Unfortunately, however, the tubercle bacillus ac- 
quires resistance to streptomycin in about six weeks 
on average doses. Now that pulmonary tuberculosis 
is safely and auspiciously attacked by surgical 
operation, chest surgeons have sounded a serious 
and timely warning not to give streptomycin to 
patients headed for thoracoplasty. Surgeons want 
to be able to count on streptomycin postoperatively 
to take care of any spread of the disease occasioned 
by operation. If a patient has already acquired 


be expected, sins of omission in chemo- 
therapy and with antibiotics are few. Perhaps the 
most flagrant pitfall of the kind is failure to take 
full advantage of the added benefit gained by a 
combination of these agents. Peritonitis from ap- 
pendicitis or perforated viscus, for example, is due 
to accumulative action of aerobes and anaerobes, 
which act synergistically to heighten each other’s 
virulence. Unless penicillin, streptomycin and the 
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sulfonamides are energetically used, there is little 
chance of breaking up the synergism and overcoming 
the infection. In like manner, if happy outcomes 
are sought in such infections as carbuncles, septic 


hands and lymphangitis, there must be no retreat 


from a course of large, frequent and long-continued 
doses of antibiotics. Again, the mere fact that 
antibiotics taken orally are in some measure helpful 
does not warrant abandonment of the much more 
effective parenteral routes for the sake of sparing 
patients needle pricks. 

Lest this paper leave an impression of pessimism 
and therapeutic nihilism, it should be stressed 
that if chemotherapeutic agents and antibiotics 
are regarded not as panaceas but as wondrously 
helpful surgical adjuncts, if they are prescribed 
wisely and opportunely and if their untowardnesses 
are constantly forestalled by, the eternal vigilance 
that is the price of surgical success, the pitfalls that 
beset chemotherapy and antibiotics in surgery are 
easily avoided and the virtues of these agents made 
profitable. In the offing are more antibiotics. One 
and all must be studied, their limitations established, 
and their liabilities noted, lest they present new 
pitfalls to mire the unwary and lest avoidable errors 
be committed in their use. 


HE management of cardiac arrhythmias is a 
common and important clinical problem. Al- 
though we shall not discuss diagnosis, it must be 
emphasized that accurate diagnosis of the nature 
of an arrhythmia is of the utmost importance since 
therapy useful in certain arrhythmias may be in- 
effective or harmful in others. In addition to re- 
assurance, sedation, avoidance of possible pre- 
cipitating factors (such as alcohol, caffeine, to- 
bacco, emotion and exertion and the treatment of 
commonly associated diseases (such as acute 
myocardial infarction, infections and thyrotoxi- 
cosis), specific measures affecting the rate and 
rhythm of the heart may be indicated. A large 
number of drugs and other measures have been 
used and are continually being recommended for 
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MEDICAL PROGRESS 


MEASURES USED IN THE PREVENTION AND TREATMENT OF CARDIAC ARRHYTHMIAS* 
Artuur J. Linentuat, M. D., f anv A. Stone Freepserc, M. D. 


both the prevention and the treatment of cardiac 
arrhythmias (Table 1). It is our purpose to as- 
semble and to analyze the available information; 
to indicate the order in which the various measures 
should be tried in an individual case; to suggest 
ways in which the use of available agents may be 
improved; to point out agents that seem particularly 
worthy of more extensive clinical trial; and to em- 
phasize the criteria that are necessary in evaluation 
of prophylactic and therapeutic efficacy. 


EvauuaTion or Erricacy AND ToxIciTY 


In paroxysmal tachycardia the efficacy of a drug 
is measured by its ability to terminate the arrhyth- 
mia, although it is generally impossible to observe 
the precise instant that termination occurs. There 
may be little question of the association of events 
when the desired result is observed repeatedly after 
immediately effective measures such as carotid- 
sinus pressure and intravenous injection of acetyl- 
choline. Several hours may elapse, however, be- 
fore the arrhythmia stops after more slowly act- 
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preoperative resistance to streptomycin, he has 
forfeited a postoperative aid of great value. 
BOSTON 
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ing agents, — for example, quinidine administered 
orally, — and the relation may not be so obvious. 

ese considerations pertain also to the evalua- 
tion of drug toxicity, which is especially difficult in 
cardiac patients. Changes in the heart rate and 
rhythm, respiratory and _ central-nervous-system 
phenomena and various other manifestations, in- 
cluding sudden death, that may be due to drug 
toxicity may also occur in the natural course of 
many forms of heart disease. 


Measures ‘AFFECTING THE 
System 

Reflex stimulation of the vagus nerves to the 
heart and of parasy 


* 


PARASYMPATHETIC 
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more, vagal stimulation by carotid-sinus pressure 
or eyeball pressure, for example, affects only the 
heart and peripheral vessels, whereas the para- 
sympathomimetic drugs stimulate all cholinergic 
nerve endings to a varying degree. Side reactions 
that almost invariably accompany the use of drugs 
are rarely seen. Some form of reflex vagal stimula- 
tion, therefore, is indicated as the initial thera- 
peutic procedure to be tried in patients with paroxys- 
mal tachycardia. 


Effect on the Heart and Vessels 


‘Vagal stimulation decreases the irritability of 
auricular muscle: an ectopic focus of impulse forma- 
tion may be eliminated and normal sinus rhythm 


I. Measures affecting the parasympathetic system: _ 
A. * vagal stimulation: 
. Carotid-sinus reflex 
Oculocardiac reflex 
3. Vomiting: 


. Irritating n 


b. Postural: 
bend“ low 


F Brinking ice water 
bag over precordium 
d. Others: 


B. — drugs: 
1. ne! 


3. Cholinesterase inhibitors: 
a. Physostigmine’ 
b. Neostig mine 

4. Pilocatr pine 


II. Quinidine — other cinchona alkaloids). 


III. 
A. Digitalis 
B. Inorganic substances: 
1. Magnesium ion 
2. Potassium jon? 
3. Calcium ion? 
C. Measures affecting the sympathetic system: 
1. Adrenolytic drugs: 
a. N-dibenzyl-bet hylamine 
“*Dibenamine”)!*. 
b. 


c. ih 
d. Dihydroergocorninen 
2. Sy mpathomi metie drugs: 
a. Para- — -methyl-phenyl-ethyla mine 


b. Neosynephri ne) 
3. Sympathetic surgery'*-*: 
a. Procaine injection 
c. Stellate — —— 
a. Thoracic s 
D. Others: 


3 

Mor phi ness. 

> Parathyroid 
8. 


A ” 
Quinacrin 


drugs are the most commonly used therapeutic 
procedures in patients with paroxysmal supraven- 
tricular tachycardia.* 


RETLEX VaGAL STIMULATION 


In man, reflex stimulation of the vagus nerve 
(Table 1), which is the simplest and safest pro- 
cedure in paroxysmal supraventricular tachy- 
cardias, can be readily carried out by the physician 
and, with the exception of apomorphine, by the 
patient. After such stimulation the cardiac effect 
appears quickly and is of short duration. Further- 


tricular, used tachycardias 


resumed. Vagal stimulation also slows the rate of 
the normally beating heart by an action on the 
sinoauricular node, and slows the rate of impulse 
conduction from auricle to ventricle; as a con- 
sequence, cardiac standstill, nodal rhythm and 
partial or complete auricul tricular block may 
be observed. 

The sinoauricular and auriculoventricular nodes 
in man are each innervated by both the right and 
left vagus nerves. Some observers*® have noted 
that sinoauricular asystole occurs more often with 
pressure on the right than on the left carotid sinus 
(that is, right and left vagal stimulation), whereas 
auriculoventricular block occurs more often with 
pressure on the left side. In other studies, “e how- 


.d 
| 
a. Mechanical 
b. Pharmacologic 
1. Ipecac 
2. Apomorphine 
4. Miscellaneous measures: 
a. Respiratory: 
1. Valsalva procedure 
2. Maller procedure 
3. Holding breath . 
4. Dee 
mucosa 
1. Adenosinen 
2. Diethylaminoethanol? 
2. Choline esters: 
a. Acetylcholine 
b. Acetyl-beta methylcholine 
c. Carba minoylcholine 
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ever, no predominance of sinoauricular-node or 

lar-node depression as a conse- 
quence of pressure on the right or left carotid sinus 
was seen. There is no evidence, moreover, for the 
superiority of either right or left reflex vagal stimula- 
tion in stopping supraventricular tachycardia. In- 
deed, the importance of stimulating both carotid 
sinuses in each case has been stressed.“ It is of in- 
terest that direct mechanical stimulation® of the 
vagus nerve does not slow the normal heart, nor is 
electrical stimulation effective in persistent sinus 
tachycardia.* 

Nonidez,“ in demonstrating parasympathetic 
nerve supply to the sinoauricular node, auricular 
muscle, auriculoventricular node and coronary ves- 
sels, found that parasympathetic nerve fibers did 
not appear to innervate ventricular musculature. 
These findings are in keeping with observations 
that carotid-sinus pressure usually has no effect on 
ventricular arrhythmias. 

Although vagal stimulation, by way of carotid- 
sinus reflexes, may induce a fall in blood pressure 
and a change in heart rate and in cardiac output, 
all affecting the coronary circulation, the exact 
action of vagal stimulation on the coronary arteries 
and coronary blood flow in man is not known.“ 


MeEtnuops or Propucinc RErIEX VAGAL 
STIMULATION 


Carotid-Sinus Reflex 
Anatomy. The carotid sinuses are slight bulbar 


enlargements of the internal carotid arteries at the 


bifurcation of the common carotids, sometimes in- 


volving the junction of the common and the internal 
carotid arteries. 

Physiology. Variation of pressure within the 
carotid sinus produces prompt changes in systemic 
arterial pressure and heart rate, the impulses for 
the cardiac effects being transmitted over efferent 
vagus pathways. Increased pressure within the 
carotid sinus induces reflex vagal stimulation and 
simultaneous inhibition of the tonus of the cardio- 
accelerator nerves. Although the largest accumula- 
tion of pressoreceptor fibers is in the carotid sinus, 
sensitive fibers are also present in the walls of the 
common, internal and external carotid arteries for 
a short distance above and below the carotid sinus.“ 

Means of production. Digital pressure on the 
carotid sinus is first performed with the patient 
supine, the neck extended by means of a pillow 
elevating the shoulders, if necessary, and the head 
slightly rotated away from the side of the caro id 
sinus to be stimulated. With the physician prefer- 
ably behind the patient, one of the carotid sinuses 
is located. It can often be felt as an expansile body 
situated at the angle of the jaw, usually at the level 
of the thyroid cartilage, although it may be ectopic. 
Frequently, it is impossible to feel the actual 
bulbous enlargement, and one must be guided by 
the point of maximal carotid pulsation. The greatest 
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difficulty is experienced in patients with short, thick 
necks. 

Pressure is applied toward the vertebral column 
by vigorously rubbing with several fingers over the 
carotid sinus and several centimeters above and 
below. Engel and Engel“ emphasized the impor- 
tance of retracting the carotid artery laterally to 
prevent the vessel from slipping medially. The 
heart rate should be observed continually during 
the period of pressure, and, if there is any change, 
the pressure stopped immediately. Patients them- 
selves not infrequently learn to terminate attacks 
of paroxysmal supraventricular tachycardia with 
carotid-sinus pressure. The duration of pressure is 
short, and the patients are able to recognize the 
termination of the attack by the cessation of symp- 
toms. If the heart rate is not affected, pressure may 
be continued for approximately ten seconds. If 
pressure applied separately to the right and the 
left carotid sinuses of the recumbent patient does 
not stop the arrhythmia, the procedure may be 
more effective with the patient in the sitting posi- 
tion, or when pressure is applied simultaneously to 
both carotid sinuses. 

Repetition of pressure. Failure at one time dur- 
ing the episode of paroxysmal tachycardia of various 
procedures inducing reflex vagal stimulation does 
not preclude success with the same measures later 
in the attack. Several observers“ · 0 have em- 
phasized the importance of repeating reflex vagal 
measures. We have had an instructive experience“ 
with carotid-sinus pressure in stopping attacks of 
supraventricular tachycardia in a sixty-four-year- 
old woman with no other evidence of cardiac 
disease. When untreated, the attacks lasted up to 
thirty hours. On several occasions pressure on the 
right carotid sinus was followed by immediate 
cessation of the attack, although repeated attempts 
by the same observer during the previous several 
hours had been ineffective. This variability has 
been attributed® to differences in the degree of 
vagal stimulation produced at different times 
rather than to variation in the susceptibility of the 
cardiac mechanism. ere is, however, insufficient 
evidence to explain the difference satisfactorily. 
From a practical point of view it is important to 
realize that vagal procedures should be tried re- 
peatedly for a time before one resorts to some other 
form of therapy. 

Influence of other agents. The favorable influence 
of the prior administration of acetyl-beta-methyl- 
choline,®* neostigmine 7. 0 and lanatoside Cꝰ on 
the effectiveness of carotid-sinus pressure in the 
arrhythmias has been noted. Contrariwise, com- 
monly used pressor agents such as epinephrine, 
benzedrine, paredrine and neosynephrine prevent 
the cardiac slowing of hyperactive carotid-sinus 
reflexes in patients with normal sinus rhythm.“ 
However, paredrine and neosynephrine have been 
employed successfully in the treatment of paroxys- 
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mal supraventricular tachycardia. Moreover, their 
use may be required in the treatment of the pe- 
ripheral vascular collapse observed in some cases of 
tachycardia. 

The relations of quinidine, commonly employed 
in the treatment of various arrhythmias, to carotid- 
sinus reflex activity are of interest and importance. 
In animals, quinidine inhibits the cardiac effect 
of electrical stimulation of the vagi and of the 
parasympathomimetic drugs.“ Similarly, in man, 
Nathanson® found marked inhibition of a con- 
stantly hyperactive carotid-sinus reflex after very 
large doses of quinidine sulfate administered over 
a period of four or five days. However, the ad- 
ministration of quinidine in smaller but therapeu- 
tically effective doses of 0.2 to 0.6 gm. two or three 
times at two-hourly intervals has been shown“ to 
have no effect on the activity of this cardioinhibitory 
reflex in 6 patients with angina pectoris. The plasma 
concentrations were of the magnitude usually seen 
after these therapeutic doses.“ 

Side effects. Untoward effects such as syncope 
and convulsions may follow carotid-sinus pressure. 
These may be observed in patients who have never 
had a fainting spell or other symptoms suggesting 
a hyperactive carotid-sinus reflex. They may occur, 
moreover, in the absence of significant cardiac 
slowing.*® Syncope and convulsions are much more 
apt to follow carotid-sinus pressure with the patient 
in the sitting or standing positions or with bilateral 
simultaneous pressure; they are more likely to 
occur in elderly patients and particularly in pa- 
tients with angina pectoris. In elderly patients with 
generalized arteriosclerosis, prolonged carotid-sinus 
pressure with complete occlusion of the carotid 
artery may be followed by transient or permanent 
hemiplegia.** Shookhoff* describes the occurrence 
of ventricular fibrillation with cardiac recovery in 
association with carotid-sinus pressure in a patient 
with auricular fibrillation. Rarely, precordial pain, 
wheezing and gastrointestinal symptoms have been 
observed. These effects are uncommon but indicate 
the importance of maintaining pressure only as long 
as is absolutely necessary and, as mentioned above, 
generally not longer than ten seconds. 

Efficacy in treatment of paroxysmal supraventricular 
tachycardia. The frequency with which carotid- 
sinus pressure terminates paroxysmal supraven- 
tricular tachycardia is not established. Levine“ 
states that auricular tachycardia can generally 
be arrested by one of the procedures inducing reflex 
vagal stimulation. White,“ however, states that 
reflex vagal stimulation is effective in only 10 per 
cent of all cases of paroxysmal tachycardia, a great 
majority of which are supraventricular. In 17 pa- 
tients, Starr®* found that carotid-sinus pressure 
alone was successful in terminating 16 of 50 attacks 
(31 per cent). 

There is no necessary relation between pre- 
existent hyperactivity of the carotid-sinus reflex 
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and the efficacy of carotid-sinus pressure in an 
episode of tachycardia. 

Efficacy in other arrhythmias. Carotid-sinus pres- 
sure and other means of reflex vagal stimulation are 
not significantly effective in other arrhythmias. Al- 
though the ventricular rate may be slowed in 
auricular fibrillation, normal sinus rhythm is not 
restored. In auricular flutter the increased auriculo- 
ventricular block produced by the reflex stimula- 
tion may slow the ventricular rate and enable the 
auricular deflections to be seen more readily in the 
electrocardiogram. Weiss and Baker“ observed tem- 
porary change of auriculoventricular-node rhythm 
to normal sinus rhythm, and we have seen halv- 
ing of the ventricular rate — carotid-sinus 
pressure in a patient with auri node 
tachycardia. 

Many case reports testify to the ineffectiveness 
of reflex vagal stimulation in paroxysmal ventricular 
tachycardia.***? Weiss and Baker,** however, noted 
instant disappearance of paroxysmal ventricular 
tachycardia following carotid-sinus pressure. 

Summary. Carotid-sinus pressure is a simple 
and relatively safe means of inducing reflex vagal 
activity to stop attacks of paroxysmal supraventricu- 
lar tachycardia. It is the first measure to be tried 
in all such cases, and, if ineffective, should be re- 
peated at frequent intervals. There are individual 
variations in the excitability of various vagal re- 
flexes. The absence of an effect from carotid-sinus 
pressure does not exclude the possibility of a mark- 
edly active response from another means of inducing 
reflex vagal stimulation. 

Carotid-sinus pressure has little therapeutic 
value in other arrhythmias. 


Oculocardiac Reflex Induced by Eyeball Pressure 


Physiology. In the oculocardiac reflex, afferent 
impulses are transmitted centrally through the 
ophthalmic fibers of the trigeminal nerve to con- 
nect with the vagal nuclei, where efferent inhibitory 
impulses are transmitted along the vagus nerve to 
the heart.“ After eyeball pressure, inhibitory effects 
are observed on the sinoauricular node, the auricular 
muscle and the auriculoventricular conduction 
system.“. 11 These are similar to those seen with 
other types of reflex vagal stimulation. It has been 
stated’® that pressure on the right eye induces a 
more marked effect on the sinoauricular node and 
the auricular muscle, whereas pressure on the left 
eye leads to greater effect on auriculoventricular 
conduction. Since the oculocardiac reflex persists 
during ether anesthesia even after the corneal reflex 
has disappeared, eyeball pressure may be utilized 
in the therapy of paroxysmal supraventricular 
tachycardia during operations.“ 

As with the carotid-sinus reflex, considerable 
variation in the degree of activity of the oculo- 
cardiac reflex is observed from person to person, 
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and only occasional subjects show what may be 
termed a hyperactive reflex with high-grade auriculo- 
ventricular block, asystole and syncope. It is of 
some interest that hyperactive oculocardiac and 
hyperactive carotid-sinus reflexes occur in different 
types of persons and are rarely seen to- 
gether.™: *. 1. 7 The former is seen most often 
in young subjects without heart disease, and the 
latter is seen most often in the older age group and 
in people with heart disease, particularly angina 
pectoris. As with carotid-sinus pressure, the efficacy 
of ocular pressure does not depend upon a pre- 
existing hyperactive reflex. 

Means of production. The oculocardiac reflex is 
excited by pressure with the fingers on both closed 
eyes just below the supraorbital ridge, and not over 
the cornea. Firm pressure to the point of pain is 
applied and continued for twenty-five to thirty 
seconds. The production of pain does not appear 
to be a necessary part of the reflex but serves to 
limit the amount of pressure exerted. 

Efficacy in treatment of paroxysmal supraventricular 
tachycardia. A definite relation between eyeball 
pressure and the cessation of supraventricular 
tachycardia has been demonstrated,“ 7 but the 
data are insufficient for its efficacy to be compared 
with that of other methods. 

Summary. The oculocardiac reflex excited through 
eyeball pressure by patient or physician is a safe 
and simple means of producing reflex vagal stim- 
ulation. It is a more unpleasant procedure than 
carotid-sinus pressure and should be tried only 
after the latter has proved unsuccessful. 


Induction of Vomiting 

The act of vomiting is a complex phenomenon 
controlled by the vomiting center in the medulla. 
There are numerous afferent pathways so that im- 
pulses arising in various regions of the body may 
induce vomiting. Certain emetic agents, such as 
apomorphine, may act directly on the center. Ef- 
ferent impulses are discharged over many parasym- 
pathetic nerves, often including the cardiac vagal 
fibers. The degree of cardiac inhibition does not, 
however, necessarily parallel the intensity of emetic 
action.“ Thus, mechanical stimulation of the 
mucosa of the pharynx, a simple way of inducing 
vomiting, has often been tried in paroxysmal tachy- 
cardia, but is apparently not so effective as other 
emetic measures. 

Ipecac. Since the careful studies of Weiss and 
Sprague® ipecac has been widely used in the treat- 
ment of paroxysmal tachycardia. Each cubic 
centimeter of the commonly used Ipecac Syrup 
(U.S.P.) contains approximately 1.4 mg. of the 
ether-soluble alkaloids of ipecac: emetine and 
cephaline. These substances produce nausea and 


vomiting by an irritating action on the stomach, as 
well as by a direct action on the vomiting center.“ 
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Method of administration. An initial dose of 4 to 
8 cc. is commonly employed. Nausea and vomiting 
usually occur within ten to forty-five minutes. If 
vomiting or reversion to sinus rhythm does not 
occur, the drug may be repeated in about forty- 
five minutes. In most cases successive doses should 
be increased until vomiting occurs; this dose, how- 
ever, may still be inadequate for the re-establish- 
ment of normal rhythm. In such cases Weiss and 
Sprague®** administered more than the minimal 
emetic dose successfully. Large doses are often 
followed by nausea and other evidences of para- 

pathetic stimulation lasting for several hours. 
The effective single dose varies considerably for 
different patients, ranging from 4 to 32 cc. Fre- 
quently, when the effective dose is established, it 
can be used subsequently by the patient without 
hospitalization or medical supervision. 

Side effects. After oral administration, systemic 
toxic effects other than weakness and diarrhea are 
rarely seen, probably because with vomiting the 
drug is quickly removed from the upper gastro- 
intestinal tract. Weakness, hypotension, sweating, 
salivation and pallor may accompany the act of 
vomiting. 

Efficacy in treatment of paroxysmal supraven- 
tricular tachycardia. Successful termination of 
paroxysmal auricular tachycardia was accomplished 
in each of 14 patients studied by Weiss and Sprague. 
Other methods of reflex vagal stimulation and acetyl- 
beta-methylcholine, digitalis or morphine had failed. 

Summary. Ipecac is of definite value in stopping 
paroxysmal auricular tachycardia. Its beneficial 
action is necessarily accompanied by vomiting and 
often by prolonged nausea. 

Apomorphine. Limited information is available“ 
on the use of apomorphine in the treatment of 
paroxysmal tachycardia. Apomorphine produces 
emesis by stimulation of the vomiting center. Vomit- 
ing takes place within ten to fifteen minutes of the 
subcutaneous administration of 2 or 3 mg.“ of apo- 
morphine hydrochloride and may occur repeatedly. 
Central-nervous-system depression may occur, and 
it has been stated that “the indiscriminate use of 
apomorphine as an emetic cannot be too vigorously 
condemned.” 

In view of the possibly serious nature of the 
toxicity, the absence of a specific antidote and the 
paucity of pharmacologic data and information 
concerning effectiveness, the use of apomorphine 
in paroxysmal tachycardia does not seem warranted. 


Miscellaneous Measures 

Procedures inducing reflex vagal stimulation 
that have been mentioned as being of value in 
stopping supraventricular tachycardia are listed 
in Table 1. In the Valsalva procedure, a forced 
expiration is made with the glottis closed after deep 
inspiration. In the Miiller procedure, a forced in- 
spiration is attempted against a closed glottis after 
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deep expiration. We know of no data that permit 
an evaluation of the efficacy of these measures in 
stopping paroxysmal supraventricular tachycardia. 
It is our impression, based on our own experience 
and that of others, that these procedures are much 
less effective than other means of producing reflex 
vagal stimulation. 


PARASYMPAT tic DrucGs 


Numerous drugs reproducing the cardiac effects 
of vagal stimulation have been used in the treat- 
ment of paroxysmal tachycardia, usually when 
reflex vagal stimulation has been ineffective. Para- 
sympathomimetic drugs (choline, carbaminoyl- 
choline, physostigmine and pilocarpine) with 
which there has been very limited experience (Table 
1) are not discussed here. 


Choline Esters 


The choline esters act directly on the effector 
cells in tissues with cholinergic nerve supply.“ 
Their cardiac effect is qualitatively similar to that 
of reflex vagal stimulation. The choice of a par- 
ticular choline ester for use in paroxysmal tachy- 
cardia involves a consideration of the intensity and 
duration of the cardiac action, the intensity and 
duration of the undesirable side effects, the readi- 
ness with which these side effects can be controlled 
with atropine and the effectiveness of the drug in 
stopping the abnormal rhythm. 

Acetylcholine. Segers and his co-workers, 7 78 
reasoned that since experimentally induced paroxys- 
mal tachycardia in animals can be stopped by a 
single induction shock, an agent that produces an 
intense, although transitory, cardiac inhibition 
might be of clinical value. Accordingly, they tested 
acetylcholine in the treatment of paroxysmal supra- 
ventricular tachycardia. This drug is character- 
ized by rapid destruction and very short action in 
the body. 

Method of administration and dose. An initial 
dose of 20 mg. (1 cc. of a 2 per cent solution of 
acetylcholine chloride in distilled water) was in- 
jected intravenously as rapidly as possible. If the 
attack did not stop, the injection was repeated every 
three or four minutes with successive doses of 40, 
60, 80 and 100 mg.; the maximum single dose was 
100 mg. To minimize the cerebral effects of the 
fall in blood pressure following acetylcholine, the 
drug should be injected with the patient recumbent. 

Side effects and contraindications. It should be 
emphasized, in a comparison of acetylcholine with 
acetyl-beta-methylcholine, that therapeutically effec- 
tive doses of acetylcholine were well tolerated. 
Coughing, nausea, a sensation of warmth in the 
head and palpitation occurred, but did not last 
longer than a minute. Syncope was not observed 
and the prolonged alterations in rhythm sometimes 
seen after acetyl-beta-methylcholine were absent 
after acetylcholine.” 
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The contraindications to acetylcholine are the 
same as those for acetyl-beta-methylcholine. Atro- 
pine sulfate is an effective antidote and a solution 
of 0.5-1.0 mg. should be ready in a syringe for intra- 
ue nous injection before acetylcholine is given. 

Efficacy in treatment of paroxysmal supraven- 
tricular tachycardia. Segers and his co-workers 
were able to stop 41 attacks of paroxysmal supra- 
ventricular tachycardia in 6 patients. In every 
case carotid-sinus pressure had been ineffective, 
and in some acetyl-beta-methylcholine had been 
without effect. The attacks stopped within thirty 
seconds of the effective injection of acetylcholine, 
the interval usually being ten to fifteen seconds. 
In several cases when the tachycardia recurred 
very soon, a second injection resulted in definite 
arrest of the attack. Of practical importance is 
the fact that the effective dose was found to re- 
main the same for the same person in repeated 
attacks. Accordingly, once this amount is deter- 
mined, it can be given as the first dose if the tachy- 


cardia recurs. 


Similar successful therapy in 5 patients had pre- 
viously been reported by Abbott,“? using single 
doses of 100 mg. intravenously. 

Summary. Acetylcholine appears to be effective 
in the treatment of paroxysmal supraventricular 
tachycardia, and its side effects appear to be less 
marked and of shorter duration than those of 
acetyl-beta-methylcholine. Further clinical trial 
of this drug would be of considerable interest. 

Acetyl-beta-methylcholine. Since the studies of 
Starr and his co-workers**: S- acetyl-beta-methyl- 
choline has become the most commonly used para- 
sympathomimetic compound in the treatment of 
paroxysmal tachycardia. It is a potent, long-lasting 
choline ester, slowly hydrolyzed by cholinesterase 
and readily blocked by atropine. 

Method of administration. Careful observation 
and considerable skill are required to control the 
vigorous action of acetyl-beta-methylcholine. The 
drug is administered subcutaneously with the pa- 
tient supine, to minimize the cerebral effects of the 
fall in blood pressure induced by the drug. An 
effect may be expected in one or two minutes. After 
subcutaneous administration, the intensity of ac- 
tion can be increased by massage of the injection 
site and decreased by the application of a tourniquet 
above the site. The action of acetyl-beta-methyl- 
choline can be blocked by the intravenous injection 
of 0.5 to 1 mg. of atropine sulfate; the latter should 
be available in a syringe before the drug is administered. 
Preparation for the occurrence of vomiting and in- 
voluntary defecation is advisable. 

Dose. The effective dose of acetyl-beta-methyl- 
choline chloride varies from 2.5 to 60 mg., averag- 
ing about 25 mg. Young people react more vigor- 
ously to the drug than older ones, and obese per- 
sons seem to require larger doses; 10 to 20 mg. may 
be sufficient in young patients, whereas 50 to 60 
mg. may be needed in older obese patients. The 
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initial dose of ethylcholine chloride 
should be 5 to 15 mg.; a larger dose may be given 
in fifteen to twenty minutes when the effects of the 
preceding one have worn off. 

Acetyl-beta-methylcholine should not be adminis- 
tered intravenously. We have observed generalized 
convulsions, and syncope due to cardiac standstill 
has been ® after the intravenous adminis- 
tration of 20 to 30 mg. If intravenous adminis- 
tration of atropine is not possible because of con- 
vulsions, it should be given intramuscularly. 

Side effects and contraindications. The therapeutic 
effect of acetyl-beta-methylcholine on the heart is 
accompanied by other manifestations of parasympa- 
thetic stimulation. There may be flushing of the 
face and neck, generalized sweating, salivation, 
lacrimation, increased depth of respiration, fall in 
blood pressure, epigastric discomfort, nausea, vomit- 
ing and involuntary defecation. Substernal pain 
indistinguishable from that seen in angina pectoris 
has been observed. These effects are abolished by 
the administration of atropine sulfate. Death has 
been reported in several cases’ after the ad- 
ministration of acetyl-beta-methylcholine; in none 
of these was atropine given. 

The drug should not be administered to patients 
with bronchial asthma, angina pectoris or acute or 
healed myocardial infarction. Vagal stimulation 
in such cases may induce attacks of asthma, cardiac 
pain, syncope or convulsions. In patients with 
hyperthyroidism, acetyl-beta-methylcholine may in- 
duce auricular fibrillation.“ 

Efficacy in treatment of paroxysmal supraven- 
tricular tachycardia. Starrꝰ reported restoration of 
normal sinus rhythm in 66 of 75 attacks of parox- 
ysmal supraventricular tachycardia after one or two 
doses of acetyl-beta-methylcholine. Others have also 
reported the efficacy of this drug.***? In a num- 
ber of cases carotid-sinus pressure, which had pre- 
viously been ineffective, apparently terminated 
the tachycardia when applied after the adminis- 
tration of the drug. Continued efficacy was noted 
in a patient with recurrent paroxysmal auricular 
tachycardia who received 40 injections during a 
twenty-month period.“ 

It has been suggested“ that, in some patients, 
failure of acetyl-beta-methylcholine therapy may 
be related to prior administration of quinidine. 
This, however, has not been established. 

Efficacy in other arrhythmias. Paroxysmal auricu- 
loventricular-node tachycardia has been successfully 
treated with acetyl-beta-methylcholine"; after vari- 
ous means of reflex vagal stimulation had failed, 
attacks were stopped within fifteen minutes in 
a six-year-old child in whom eight previous at- 
tacks had lasted two to fourteen days. The drug 
is of no therapeutic value in auricular fibrillation, “ 
auricular flutter** or ventricular tachycardia.* 
Starr reports an interesting and well controlled 
observation of the action of the drug subcutaneously 
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and by mouth in reducing the frequency of spon- 
taneous ventricular extrasystoles. The drug also 
reduces the frequency of epinephrine-induced ven- 
tricular extrasystoles in man. 


Summary. Acetyl- beta-methylcholine is effective 


in the treatment of paroxysmal supraventricular 
tachycardia. Its potent action must be carefully 
controlled by attention to the dose, the route of 
administration and the rate of absorption; its anti- 
dote, atropine, should be immediately available. 
Neostigmine 

Neostigmine inhibits the breakdown by cholin- 
esterase of acetylcholine formed in the body.“ 
Its action on the heart as well as on smooth muscle 
and glands is abolished by atropine. 

Method of administration and dose. The effective 
dose in the treatment of paroxysmal supraventricular 
tachycardia is 0.5 to 1.0 mg. of neostigmine methyl- 
sulfate, which may be administered subcutaneously, 
intramuscularly or intravenously. With intravenous 
injection the onset of action is very rapid, and after 
subcutaneous or intramuscular administration the 
beneficial response and maximum effect upon the 
cardiac rate occur within twenty minutes. Oral 
administration of neostigmine bromide, 15 mg. 
three times daily, has been stated to be useful in 
preventing attacks of paroxysmal auricular tachy- 
cardia.™ 

Side effects and contraindications. Mild degrees 
of nausea, abdominal cramps, eyelid twitching, 
sweating, lacrimation and salivation have been ob- 
served after the subcutaneous or intramuscular ad- 
ministration of 0.5 to 1 mg. of neostigmine methyl- 
sulfate. This evidence of parasympathetic activity 
may persist for 30 to 60 minutes and is usually 
not so severe as to require treatment with atropine. 
Gastrointestinal symptoms, cramps and diarrhea 
have occurred after the daily oral administration of 
15 to 45 mg. 

Death has been reported recently“ in a patient 
given 0.5 mg. of neostigmine methylsulfate intra- 
muscularly in a test for myasthenia gravis. How- 
ever, the rarity of this has been emphasized, * and 
the drug appears to be relatively safe even when 
given intravenously. 

Contraindications to neostigmine are the same 
as those for the choline esters, and atropine is an 
effective antidote. 

Efficacy in treatment of paroxysmal supraventricular 
tachycardia. Numerous observers*: . 58. %-98 have 
reported the effective use of neostigmine in stopping 
attacks of paroxysmal supraventricular tachycardia. 
In many cases carotid-sinus pressure had previously 
been ineffective but apparently terminated the 
tachycardia when applied after the administration 
of the drug. 

Summary. Neostigmine is a useful and safe drug 
for the treatment of paroxysmal supraventricular 
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CASE 35411 
PRESENTATION OF CASE 


A fifty-year-old photographer was admitted to 
the hospital because of a cough and dyspnea. 
Some fifteen years before entry during a routine 
insurance examination he was told he had some- 
thing wrong in his chest.” A subsequent roentgeno- 
gram of the chest was said to show a “pus pocket” 
in the lower portion of the right lung. At this time 
he was completely asymptomatic and had no history 
of previous pneumonia, sinusitis, aspirated foreign 
bodies or oral operations. Although he continued 
to feel well he noticed the onset of a hacking cough 
one to two years after this examination. During 
the following ten years he suffered increasing num- 
bers of upper-respiratory-tract infections and chest 
colds.” Each chest cold” seemed to persist for 
a longer period than the last, and the associated 
cough became increasingly productive of sputum. 
Six years before entry he noted a rather marked 
change in his condition characterized by dyspnea on 
slight to moderate exertion. Chest colds were of 
one to three months’ duration, with cough produc- 
tive of a half to one cupful of yellowish sputum 
daily. Two years before admission he stopped 
smoking, with some subsequent decrease in cough 
and sputum but little change in the amount of 
dyspnea. Two months before entry a bronchoscopy 
and bronchogram at another hospital were said 
to have shown bronchiectasis. Following these 
studies he felt improved. Coughing was less, and 
the daily amount of sputum fell to two or three 
tablespoonfuls, both symptoms being more prom- 
inent in the morning. He had had no hemoptysis. 
Examination of the sputum for tubercle bacilli 
prior to admission was to be negative. 

The past history was significant only in that he 
had had malaria as a child, his last chill having 
occurred some twenty years before admission. 
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Physical examination revealed an obese, middle- 
aged man in no distress, and was negative except 
for bilateral, basal inspiratory fine and medium 
rales most marked on the right, with decreased 
tactile and vocal fremitus over the right lower chest. 

The blood pressure was 130 systolic, 80 diastolic. 
The temperature, pulse and respirations were 
normal. 

The urine was normal. The blood hemoglobin 
was 15.5 gm., and the white-cell count 11,100, with 
58 neutrophils. The blood nonprotein nitrogen was 
31 mg. and the total protein 7.0 gm. per 100 cc., 
and the prothrombin time 17 seconds (normal 
15 seconds). 

In the hospital the patient’s condition remained 
unchanged. Two vital-capacity determinations were 
reported as 2.0 and 1.8 liters. A culture of the 
sputum disclosed abundant alpha-hemolytic strep- 
tococci, moderate numbers of Neisseria catarrhalis 
and a few nonhemolytic streptococci. An electro- 
cardiogram was normal. A roentgenogram of the 
chest showed a considerable amount of mottled 
and linear density in the right middle lobe, with 
probable decrease in size of this lobe. There was 
some compensatory emphysema of the right lower 
lobe. The heart shadow was within normal limits. 
A roentgenogram of the nasal sinuses was normal. 

On the ninth hospital day an operation was 
performed. 


DirFERENTIAL D1acGnosis 


Dr. F. Dennetre Apams: On the basis of his- 
tory, it seems certain that this patient had some 
form of chronic progressive bro y 
infection. Whether it was generalized or local can 
be determined only by physical examination and 
x-ray studies. One feature in the history appears 
to be of no little significance: the two to three 
months’ duration of each acute exacerbation. The 
usual patient with chronic bronchopulmonary in- 
fection is subject to repeated acute “flare-ups, but 
in my experience these rarely last as long as three 
months. In the days prior to sulfonamides and 
antibiotics one occasionally encountered a single 
long-standing exacerbation; in recent years, thanks 
to these new therapeutic agents, the acute attacks 
rarely last longer than a fortnight and are often 
shorter. If this is a case of recent years, it seems 
unlikely that the patient would not have had the 
benefit of the newer remedies. 

Dr. HEten Pittman: The patient left the hos- 
pital last Sunday; so it is a very recent case. 

Dr. Apams: Th 


en it seems fair to assume that 
at least during the past nine or ten years he must 
have had sulfonamide or penicillin therapy, or both. 
I do not see how he could have escaped it, aware 
as I am of the generosity with which these agents 
are dished out. One would suppose that if he had 
only bronchiectasis, chemotherapy or antibiotic 
therapy, perhaps supplemented by postural drain- 
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age, would have held his periods of incapacity, 
which were due to acute flare-ups, to one or two 
weeks or less. That these periods of acute trouble 
were so protracted suggests to me that there must 
have been an obstructive element in addition. 
One cannot stand on the diagnosis of bronchiectasis 
alone. 

The physical examination is not helpful. Rales 
are reported in the lower lobes. On the right, 
tactile fremitus and vocal fremitus were diminished, 
but without further information, one cannot draw 
any conclusions. The report is inadequate. One 
could say that if there were dullness in this region, 
ventilation was poor or the pleura was thickened. 
If hyperresonance was found, compensatory en- 
largement of the lower lobe or trapped air could 
be postulated. The quality and intensity of the 
breath sounds are not mentioned. The same line 
of reasoning pertains there. With diminished 
breath sounds one would presuppose thickened 
pleura or trapped air; with increased breath sounds, 
compensatory enlargement. Incidentally, the term 
“compensatory emphysema” is not a good one be- 
cause the word emphysema implies actual changes 
in the lung. In so-called compensatory emphysema, 
no real structural changes are present. 

The laboratory examinations are of no additional 
help. So we now come to the x-ray studies. Will 
Dr. Wyman lend us a hand? 

D. Stantey M. Wyman: There is an area of 
linear, somewhat mottled density in the right- 
midlung field, lying rather medially. It is well seen 
in the lateral view extending anteriorly in the dis- 
tribution of the middle lobe. There is overaeration 
of the right lower lobe. The pleura over the right 
middle lobe is definitely thickened, measuring up 
to 0.5 cm. The disease in the right middle lobe is 
well seen in this position. There is no appreciable 
thickening of the pleura in the right chest elsewhere. 
The lung fields otherwise appear essentially normal, 
and the heart is not remarkable. There is a con- 
genital anomaly of the second and third ribs. The 
picture is quite consistent with a chronic process 
in the right middle lobe. I cannot see the bronchi 
well enough to comment on the patency in that 


region. 

Dr. Apams: The protocol states that there is 
compensatory emphysema in the right lower lobe. 
Can you distinguish between that and trapped air? 

Dr. Wyman: One could by fluoroscopy. 

Dr. Apams: You can observe that air does not 
get out of the area? 

Dr. Wyman: The lower lobe is diminished in 
size. The term “compensatory emphysema” was 
used because the right lower lobe was seen on 


fluoroscopy to aerate and decrease in size normally . 


Therefore, we believed that there was no occlusion 
of the bronchi in that region. 

Dr. Apams: You are sure of that. 

Dr. Wyman: Reasonably. 
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Dr. Apams: You know that the fluoroscopic note 
was made. 

Dr. Wyman: I observed that myself. 

Dr. Apams: Then I am sure of it too. 

It is perfectly obvious that there was a chronic 
localized process, presumably in the right middle 
lobe or perhaps in the lower. Unhappily, it is up 
to me to decide what it was. If this were straight, 
uncomplicated bronchiectasis, somewhere in the 
past history one would expect a report of a severe 
acute respiratory infection or one of the other 
episodes mentioned in the protocol. The patient 
recalled no inhalation of a foreign body; that does 
not exclude the possibility, however. Bronchiec- 
tasis due to whooping cough, influenza or other 
acute respiratory infection occurring in childhood 
would probably have developed during youth or 
early adult life. In such a case failure to recollect 
the occurrence of the disease in early childhood 
would not be surprising, and the history might then 
be regarded as unreliable. The patient was fifty 
years old when he came to this hospital. If the 
history is correct, he was approximately thirty- 
five when the first indications of trouble were dis- 
covered and forty when the earliest symptoms ap- 
peared. Consequently, it seems reasonable to sup- 
pose that he would have remembered any respira- 
tory infection occurring, say, in his twenties or 
thirties that might have precipitated the present 
trouble. One must therefore add something to the 
diagnosis of bronchiectasis. I believe that the 
something-to-add is bronchial obstruction, with 
secondary infection and bronchiectasis distal to 
it. It could have been foreign body, but evidence 
is lacking. A tuberculous lesion of the bronchus 
is a possibility, but that seems unlikely. Through 
the years some other manifestation of tuberculosis 
should certainly have developed. Of the less common 
pulmonary infections most are generalized, not local. 
We need not go into the various yeast infections and 
others. I prefer to stick to the more common. 
If bronchial obstruction was present and foreign 
body can be excluded, the most likely diagnosis is 
tumor. If it was tumor, it was adenoma. Adenoma 
of the bronchus is slowly growing; it does cause 
partial obstruction with infection beyond and fre- 
quent acute exacerbations. Hemoptysis is common; 
if the patient had had one or more episodes of frank 
hemoptysis or even streaking, I would feel more 
secure in making this diagnosis. I see no reason 
to introduce bronchiogenic carcinoma; the duration 
was too long. On the evidence available therefore, 
I will! make the following diagnoses: first, chronic 
bronchopulmonary infection; secondly, bronchial 
obstruction with bronchiectasis; and thirdly, the 
most likely cause of the obstruction, bronchial 


oma. 
Dr. Joun T. Quinsy: Do you think that the 

vital capacity of 2.0 and 1.8 liters was incorrect? 
Dr. Abbaus: You think it was too low? 
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Dr. Quinsy: Yes, in view of the fact that the 

films did not show real emphysema and that the 
anteroposterior diameter was fairly good. The 
diaphragm moved well. That is a surprising figure 
to me. 
Dr. Abanis: I did not spend a lot of time think- 
ing about vital capacity. To me, history, routine 
examination of the lungs and x-ray study are much 
more important. I would be interested to know 
Dr. Pittman’s opinion. The low capacity could 
be explained by the fact that when these patients 
get into trouble, even with relatively small lesions, 
they reflexly in some way reduce their vital capacity 
and get dyspnea out of proportion to the degree 
of actual lung damage. 

Dr. Wyman: Would you consider the possibility 
of cholesterol pneumonitis in this case on the basis 
of a chronic process? You do not know that he had 
bronchial obstruction. The previous bronchogram 
may have helped, showing no block. 

Dr. Apams: I cannot discuss that because I do 
not know anything about it. 

Dr. Tracy B. Matiory: Have we had any 
cases with as long a duration as this? 

Dr. Wyman: We have had some going on for 
several years, but I do not know about twenty years. 

Dr. Matiory: My impression is that the dura- 
tion is under five years. 

Dr. Wyman: I am not certain. 

Dr. Apams: Dr. Mallory, can you call on someone 
else to discuss Dr. Wyman’s question? I would 
like to hear about it myself. Incidentally, I sup- 
pose that bronchoscopy was done and that the 
findings were not put in the record. 

Dr. Pitrman: It had been done in another city 
shortly before he came here. 

Dr. Anais: If bronchoscopy did not show a 
tumor, I am vulnerable. Yet often a bronchial 
tumor can escape the eye. 

Dr. Pittman: About the vital capacity, I think 
it was probably correct. Dr. Wyman and I dis- 
cussed the problem of emphysema at some length, 
because I was amazed when I saw the film. I went 
over the chest previously and there was no lateral 
expansion, and I could not make out the left heart 
border from hyperresonance. 

The patient was a very swarthy person. His 
color was definitely on the cyanotic tint. He had 
three estimations of vital capacity on three different 
days and all in the range of 1.8 to 2.0 liters. Clin- 
ically, I thought he had severe emphysema. Dr. 
Wyman practically sold me the idea that he did 
not; but he certainly did not aerate his lungs. 

Dr. James B. Townsenp: Can we be told what 
the recent bronchoscopy showed? 

Dr. Apams: It is in the record. The only one 
performed elsewhere showed bronchiectasis. The 
bronchogram showed the same. Can Dr. Pittman, 
or someone else, discuss Dr. Wyman’s question? 

Dr. Pittman: Dr. Pittman cannot. 
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Dr. Matuory: Tell us what you thought when 
he was in the hospital before operation. 

Dr. Pittman: There was some difference of 
opinion. He was a patient of Dr. Sweet’s not mine; 
I saw him with Dr. Sweet. He was sent to Dr. 
Sweet specifically for operation, for bronchiectasis. 
I saw him after admission while he was being eval- 
uated for suitability for surgery. He had a lot of 
emphysema, a lot of bronchopulmonary infection, 
with total and irreversible change, and I was op- 
posed to the idea of operating. The vital capacity 
was tremendously reduced, and he had borderline 
cyanosis at rest. The history was almost useless. 
He could not give a history. It really made no 
sense. What is given in the record is as good as 
could be obtained. No one believed that it was 
reliable. My opinion was, that unless he had very 
definite sepsis in the right middle lobe as indicated 
from the degree of bronchiectasis and demonstrated 
by the bronchograms done prior to admission, 
which I never did see, if he had even half a dozen 
alveoli in the right middle lobe working, he had 
better hang on to them. 

Dr. Townsenp: We had one bronchial adenoma 
going on for twelve years, and not until the fourth 
bronchoscopy could a piece of it be removed to 
make a diagnosis. 

Dr. Apams: Did that patient have long attacks 
of acute trouble? 

Dr. Townsenp: I do not recall. He had tre- 
mendous sepsis. 

Dr. Abus: If this man had two or three attacks 
a year and all lasted two or three months, he still 
would not be a rose! 

Dr. Townsenp: If this is collapsed middle lobe, 
why does the right border of the heart show that 
easily? It is not well defined if the middle lobe 
is totally collapsed. 

Dr. Wyman: It makes a difference whether it 
is the anterior or posterior segment that is involved 
primarily. If there is a little air in the anterior 
medial segment the upper heart border can be seen. 


CurnicaL DiacNosis 
Bronchiectasis. 


Dr. Apams’s D1AGNosEs 
Chronic localized bronchopulmonary infection, 
right middle lobe. 
Partial obstruction of bronchus, with bronchiec- 
tasis. 
Adenoma of bronchus. 


AnaTomicaL DiadxNosis 
Lipid pneumonia (parafinoma) of right middle 
lobe. 


Discussion 


Dr. Matuiory: At operation, a very firm, rel- 
atively spherical mass was found in the right middle 


lobe. It was resected. When this was cut in the 
laboratory the consistence was very fibrous, dense, 
firm and described actually as woody, with a few 
‘small gritty areas of calcification in it. Microscopical 
examination showed that the alveoli in many areas 
were filled with fat droplets, partly intracellular 
and partly extracellular — all the characteristic 
changes of a lipid pneumonia of the type seen fol- 
lowing inhalation of liquid paraffin. There is nothing 
in the past history to give any lead on that at all. 
It is possible that thirteen years before admission, 
when he had chronic sinusitis, the patient used a 
nasal atomizer containing liquid paraffin. It was 
quite popular at that time, but its use has almost 
disappeared. That is the only possible lead that 
I can see in the history. f 
Iwill ask Dr. Freiman to discuss lipid pneumonia. 
He has seen a great many cases at the Montefiore 
Hospital. In chronic hospitals, where patients have 
wasting disease, and in mental hospitals, this condi- 
tion is commoner than in a hospital of this character. 
Dr. Davin Freman: Mineral oil, being very 
bland, is readily aspirated without the patient’s 
being aware of it. As Dr. Mallory stated, patients 
with mental disease or varying degrees of dysphagia 
are particularly prone to aspiration of this oil taken 
as nose drops or by mouth for purposes of intestinal 
lubrication. However, even patients who do not 
have such conditions can aspirate oil of this sort 
over periods quite readily, and the pulmonary picture 
is very characteristic. The alveoli of the lung are 
filled with macrophages containing large droplets 
of liquid petrolatum that vary widely in size and 
displace the nucleus to one side of the cell. This 
appearance is very different from _ cholesterol 
pneumonitis, in which the macrophages are filled 
with fine droplets that do not displace the nuclei. The 
macrophages in lipid pneumonia migrate into the 
alveolar septums, where many of them disintegrate, 
releasing oil droplets. A marked fibrous reaction 
develops around the oil, which tends to obstruct 
the lymphatic channels and further interferes with 
drainage from the sector. The alveolar spaces are 
frequently lined by crescentic, foreign-body giant 
cells. The stroma is at first very cellular, but as the 
fibrosis increases the cells tend to disappear, even- 
tually leaving dense scar tissue in which only oil- 
spaces remain — the so-called paraffinoma. 
This oil can be readily demonstrated with appro- 
priate fat stains. Foci of calcification are occasion- 
ally seen. Since the oil tends to be aspirated in 
small amounts over a long period it is common to 
find many phases of the development of the lesion 
in the same case, often within a very small area. 
Dr. Apams: Can infection occur behind this 


in the peripheral part of the lobe? In other words, 
was this an obstructive lesion? 

Dr. Mattory: There was some bronchiectasis 
and some emphysema in this lobe. I cannot tell 
about the others. 
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Are you willing to express an opinion whether 
or not surgery benefited this patient? 

Dr. Pittman: I should doubt it very much. 
This man had a very lengthy, stormy postoperative 
course: acute arrhythmia, paroxysmal tachycardia ~ 
(rate of 160) and probably massive collapse of the 
right lower lobe, requiring oxygen continuously. 
And yet, eleven days postoperatively, when he was 
only able to go about an hour without oxygen, he 
went home, still cyanotic, still dyspneic and still 
requiring oxygen. 


CASE 35412 


PRESENTATION OF CASE 


A sixty-four-year-old gravedigger was admitted 
to the hospital complaining of shortness of breath. 

The patient had been seen ten years prior to 
admission in the Out-Patient Department, where 
he was treated for a hernia. A chronic cough was 
noted at this time, but a chest x-ray film was normal. 
Twelve months before admission the cough increased 
and became productive of small amounts of white 
phlegm. Six months before admission he developed 
rapidly progressive dyspnea, orthopnea and poorly 
localized chest pain, for which he was digitalized 
by his physician. There was also gradual deteriora- 
tion of personal habits and increasing confusion 
that progressed to total disorientation. For this 
reason he was brought to the Emergency Ward 
five months before admission. Physical examination 
showed a plethoric, cyanotic man, with a blood 
pressure of 200 systolic, 90 diastolic, moderate con- 
fusion and mild left hemiplegia. The veins of the 
neck and upper chest were dilated. There were 
rales at both lung bases and decreased breath sounds 
over the right lower lobe. A +++ pitting edema 
of both calves was noted. Deep tendon reflexes 
were increased on the left. A lumbar puncture was 
negative. An x-ray film of the chest showed linear 
increased density in the left lower lobe, with a 
reduction in size of the lobe. There was slight 
blunting of the left costophrenic sinus. There were 
prominence of the heart in the region of the left 


ventricle and marked tortuosity and sclerosis f 


the aorta. A barium enema was negative. An 
electrocardiogram suggested left ventricular strain 
or digitalis effect. The patient responded well to 
a low-sodium diet and diuretics or continued dig- 
italization and returned to work, doing heavy manual 
labor. He remained well under maintenance dig- 
italization until two weeks prior to admission, when 
there was a return of dyspnea and confusion, this 
time accompanied by excessive perspiration, chills 
and fever. 

Physical examination showed distended veins 
over the neck and shoulder. The trachea was in 
the midline. There was flatness over the left lower 
lobe, with decreased tactile and vocal fremitus and 
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decreased breath sounds. The lower border of 
cardiac dullness was percussed 11 cm. to the left 
of the midsternal line in the sixth interspace. The 
cardiac rhythm was regular, with a Grade II apical 
systolic murmur. The liver edge was felt 3 finger- 
breadths below the costal margin, and there was 
massive edema of the legs and genitalia. 

The temperature was 104°F., the pulse 110, and 
the respirations 40. The blood pressure was 190 
systolic, 88 diastolic. 

The urine and stools were normal. Examination 
of the blood disclosed 11.4 gm. of hemoglobin and 
a white-cell count of 2300, with 88 per cent neu- 
trophils, 1 per cent large lymphocytes, 5 per cent 
small lymphocytes, 4 per cent monocytes and 2 
per cent eosinophils, with normal platelets and 
hypochromic red cells. A blood Hinton test was 
positive, and a Wassermann reaction was doubtful. 
The sputum contained gram-positive cocci and 
gram-negative rods. Abundant alpha-hemolytic 
streptococci and a few Haemophilus influenzae 
were cultured from the throat. A blood culture was 
negative. The serum nonprotein nitrogen was 45 
mg., and the total protein 6.7 gm. per 100 cc., and 
the chloride 89 milliequiv., the sodium 128.7 mil- 
liequiv., and the potassium 5.3 milliequiv. per liter. 

A chest roentgenogram showed a large pleural 
effusion obscuring the left leaf of the diaphragm 
and left-lower-lung field. The heart was either 
considerably enlarged to the right or was displaced 
to the right, though the upper mediastinal structures 
were in the midline. 

The patient was put on 200,000 units of peni- 
cillin every four hours and 6 gm. of sulfadiazine 
a day. The temperature fell gradually to normal 
over the next four days, but there was no improve- 
ment in other symptoms. On the fifth day, another 
roentgenogram of the chest showed increase in the 
pleural effusion and a small amount of fluid on the 
right. On the seventh hospital day a left thoracen- 
tesis was done, with removal of 800 cc. of red, cloudy 
fluid disclosing a specific gravity of 1.012. The 
centrifuged sediment contained 352,000 red cells 
and 2760 white cells per cubic millimeter. No 
tumor cells were found on smear, and the fluid was 
sterile on culture. On the following day 700 cc. of 
similar fluid was removed. On the eighth day the 
temperature began to rise, reaching 103°F., and 
mental confusion increased. The fever persisted, 
and on the eleventh day there were flaccid paralysis 
of the left arm and spastic paralysis of the left leg, 
with extensor plantar response. Respirations be- 
came labored, and oxygen was administered. Late 
that evening a confluent purpuric rash appeared 
over the lower legs, forearms and flanks. An hour 
later the patient died quietly. 


DiFFERENTIAL Diacxosis 


Dr. Marian W. Ropes: In this case, there are 
three major sites of involvement. As I see it the 
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problem is to determine the type of involvement 
in each site, if possible, and then to determine 
whether any or all are related, the three major 
sites to my mind being heart, brain and lung. To 
consider the heart first, the cardiac failure, which 
eventually was both left and right sided, occurred 
first six months before admission, responded to 
treatment and then recurred terminally. It seems 
probable that the etiology of the heart disease was 
vascular. I think there are two possible vascular 
diseases to be considered — namely, arteriosclerotic 
and hypertensive and periarteritis nodosa. It is 
difficult to say what part of the cardiac involvement 
was secondary to the pulmonary disease. I think, 
probably, in the terminal event this played some 
role, but there was underlying heart disease of some 
other type. In this patient, with a positive blood 
Hinton test, there is one other possibility that 
must be considered: syphilitic myocarditis. Since 
this is rare, and does not explain the total picture, 
I think that it is extremely unlikely in this case. 

The second site of major involvement was the 
brain. Here, again, the deterioration, the confusion 
and the recurrent paralyses suggest that the prob- 
able cause of the brain involvement was vascular. 
There are three possible etiologies to be considered: 
arteriosclerosis, syphilis and, again, periarteritis 
nodosa. I think any one of these three could produce 
the total picture. There is at least one other pos- 
sibility that must be considered in this case — 
namely, metastatic involvement of the brain. How- 
ever, the long interval of six months, during which 
I judge he was completely free of symptoms, would 
be unusual. One might also wonder if the electrolyte 
disturbance, with abnormal sodium, potassium and 
chloride, had anything to do with the cerebral 
symptoms. However, they were presumably not 
present in the early course, and I doubt that they 
played a major role in the final illness. They may 
have been due in part to the fact that he had been 
on a low-sodium diet for six months. 

The third site was the lung. Here, I find it dif- 
ficult to determine the possible types of involve- 
ment causing symptoms. The chronic cough, which 
was present for ten years before admission, suggests 
underlying bronchial infection of some degree, and 
probably an infection played some role in the final 
illness. The chills, fever and elevation of neutro- 
phils and the response of the fever, at least, to 
penicillin and sulfadiazine would be in accord with 
this. Tuberculosis must surely be mentioned in 
view of the rather long story of pulmonary involve- 
ment, but I think that with the total picture that 
is unlikely. 

May we see the x-ray films to get some help in 
1 * the type of pulmonary disease? 

Dr. Josxrn Haneuin: Unfortunately, I have 
only the films of the present illness. Those taken 
ten years before admission are not available, and 
those of the last six months were not given to me. 
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The films extend over an eight-day period and 
demonstrate homogeneous obscuration in slightly 
less than the lower half of the left-lung field. The 
heart, as said in the protocol, is either displaced 
to the right side or else enlarged considerably to 
the right. I cannot be certain. It is apparent that 
the mediastinum is slightly widened, superiorly. 
I think part of this results from the superior vena 
cava, which casts a shadow on the right side su- 
periorly, and there may well be paramediastinal 
fluid on the left, which accounts for the widening 
on the other side. There is also visible slight dis- 
tortion of the tracheal shadow at the thoracic inlet 
and just within the upper thorax. This could re- 
sult from an enlarged thyroid gland, or it might 
possibly be due to metastatic lymph-node involve- 
ment. The aerated portion of the left lung is not 
unusual in appearance, except that the left hilus 
may be a little lower than it should be. This in 
turn suggests that there may be obstruction to the 
left lower main bronchus, with collapse of the left 
lower lobe, although collapse of the left lower lobe 
may be due to fluid accumulation alone. Precisely 
what is occurring, we cannot say because of the 
obscuring fluid. The right lung is not remarkable 
except for a moderate amount of fluid at the right 
base. The last film shows subcutaneous emphysema 
along the left chest wall following thoracentesis. 

Dr. Ropes: These are helpful to me because, 
in addition to the fact that there was possibly slight 


atelectasis six months before, they suggest that 
there may have been more atelectasis during the 


terminal episode. 

There are several etiologic processes that might 
be considered. One is syphilis, but since syphilis 
of the lung is very rare, and this is not a typical 
picture, I think it can be discarded. Whether or 
not vascular etiology would explain the picture, 
I do not know, but it must be considered in view 
of the evidence of vascular involvement elsewhere. 
Part of the picture might be explained on this basis 
but not the early decrease in the size of the lung, 
which I assume was due to atelectasis. In addition, 
the bloody effusion could not be explained on such 
a basis. Pulmonary infarct must be thought of in 
view of the rather sudden onset of the terminal 
illness and the bloody pleural effusion. Again, this 
does not explain the preceding pulmonary disease. 
I believe that the change in cough that occurred 
a year before admission and the x-ray changes 
present six months before admission, suggesting 
at least atelectasis, the bloody effusion, and probably 
more collapse of the lower lobe, with the possi- 
bility now of even metastatic areas in the medias- 
tinum, are strongly suggestive of tumor. 

Having considered the three sites, the question 
is to decide whether the three involvements can 
be due to the same process. I think only two pos- 
sibilities would have to be considered: periarteritis 
nodosa and syphilis. Periarteritis nodosa can ex- 
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plain the cardiac and cerebral involvement but, as 
I have already said, would not to my mind explain 
the entire pulmonary picture. Syphilis would ex- 
plain the cerebral picture but probably could not 
explain either the cardiac or the pulmonary con- 
dition. So I think that I must make at least two 
diagnoses. Of the pulmonary possibilities I would 
choose tumor as perhaps the most likely. Lym- 
phoma is suggested definitely by the bloody effusion, 
but the age and probably the type of progression, 
with early atelectasis, would be against it and would 
make carcinoma slightly more likely. The cardiac 
and cerebral involvement were on a vascular basis, 
presumably arteriosclerotic, although I cannot rule 
out the possibility that syphilis played a role in 
the cerebral involvement. 

Dr. Tracy B. Matiory: I wonder if anyone 
can tell about the opinion on the wards. 

Dr. J. W. Litrierretp: We believed that the 
bloody effusion could be due either to carcinoma 
or to tuberculosis of the lung. 

Dr. Heten S. Pittman: We have a case not 
yet proved in which bloody effusion was secondary 
to an intercurrent respiratory-tract infection, not 
tuberculosis. It seems to be that because it com- 
pletely disappeared and remained so for a year, 
and that is fairly good evidence of it. I wondered 
if the culture of H. influenzae from the throat may 
have been more important than a passing finding. 


CuricaL Diacnosis 
Carcinoma of lung, with cerebral metastases? 
Dr. Ropes’s D1aGNnoses 
Cerebral arteriosclerosis. 
Arteriosclerotic heart disease. 
Pulmonary tumor, carcinoma? 


ANaAToMICAL DIAGNOSES 
Hemorrhagic pericarditis, subacute. 
Allergic purpura. 
Acute glomerulone phritis. 
Arteriosclerosis, aortic, coronary and cerebral, 


severe. 
Hypertrophy of heart. 
Nephrosclerosis, chronic. 

Cerebral infarctions, multiple small. 


PaTHOLocicaL Discussion 


Dr. Mattory: Our autopsy findings were rather 
surprising. They do not seem to fit into any recog- 
nizable, nameable picture, however. There was 
severe arteriosclerosis in numerous parts of the 
body. The aorta was extremely sclerotic. The 
coronary arteries were pipestem in character and 
narrow. The renal arteries were extremely narrow, 
both major and intranephric branches. It was 
noted that the vessels at the base of the brain and 
circle of Willis were likewise sclerotic. The surprise 
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of the autopsy was the finding of a very massive, 
hemorrhagic pericarditis. Four hundred cubic 
centimeters of hemorrhagic fluid was present, and 
the pericardium measured 4 mm. in thickness and 
was covered with shaggy exudate. The process 
had been going on for a long time, since there was 
a great deal of fibrous thickening of the pericardial 
wall. Exudate was also present in the left pleural 
cavity but was not hemorrhagic in character. 
Another surprise was provided by the micro- 
scopical examination of the kidneys, which showed, 
besides old lesions obviously based on arteriosclerosis 
and consistent with some degree of chronic hyper- 
tension, a terminal acute glomerulonephritis, 
had not lasted more than a period of five or six days. 
The single nonprotein nitrogen taken was only 
47 mg. per 100 cc., a few days before death. The 
combination of pericarditis and nephritis is, of 
course, a common one, but ordinarily the pericarditis 
is a uremic manifestation of the terminal stages of 
nephritis, whereas here, it is obvious that the peri- 
carditis long antedated the terminal period. We 
found a few small areas of softening of brain, all 
fresh. Nothing was discovered to explain the ter- 
minal paralysis, but perhaps further study of the 
brain will bring something out. The skin lesions 
showed extremely intense polymorphonuclear in- 
filtration — enough almost to suggest sepsis, but 
Dr. Walter Lever has been over the sections and 
points out that in certain allergic forms of purpura 
very marked leukocytic infiltration may occur, so 
marked that the hemorrhage is almost obscured 
by purulent infiltration. A very careful search 
through a great many sections failed to show any 
lesions that would permit a diagnosis of periarteritis 
nodosa, which would be about the only reasonable 
way of tying these factors together. We have no 
such evidence, however, and I think we have enough 
sections to rule it out. I cannot fit the picture into 
any of the group“ diseases, and all I can do is list 
the various findings. 
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Dr. Ricnarp Cilanx: Was an electrocardiogram 
taken in the second entry? Was there anything 
different from the first entry? 

Dr. Littierietp: I believe no electrocardiogram 
was taken. 

Dr. Marron: No significant degree of fibrosis 
of the myocardium was noted. 

Dr. Atrrep Kranes: Was the heart enlarged? 

Dr. Mattory: The recorded weight was 600 gm., 
partly because of the shaggy, fibrinous pericardial 
exudate; perhaps 500 gm. was the actual heart 
weigh 


t. 

Dr. Kranes: Was the enlargement confined to 
any chamber? 

Dr. Mattory: No; there was diffuse enlarge- 
ment of all chambers. The lungs showed chronic 
bronchitis and a moderate grade of old bullous 
emphysema that we thought was past history and 
contributed nothing at all to the terminal diagnosis. 

Dr. Hanetin: What was the explanation for 
the bloody thoracentesis? 

Dr. Ma tory: It is possible that they tapped the 
pericardium. Small amounts of fluid were found 
in both pleural cavities, about 50 cc. on each side. 
This was blood stained, but there was no evidence 
of pleuritis and it was believed the blood was intro- 
duced during the course of the autopsy. The fluid 
in the pericardial sac was frankly bloody. I think 
the pericardial effusion would very adequately ex- 
plain the enlargement of the heart to the right in 
the roentgenogram. It is the only possible lead. 

A Puysician: What was the lesion by x-ray study 
in retrospect? 

Dr. Haneun: In retrospect the abnormal 
placement of the heart in the right thorax was due 
to the enlarged heart and the pericardial effusion. 
The uniform increased density of the left lower chest 
resulted from the cardiac enlargement and the 
pericardial and left pleural effusion. 
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FIRST THINGS FIRST 


Tue report of the recent Greater Boston Com- 
munity Survey contained a protest that was not 
the first to be voiced against the presence of those 
unco-ordinated fund-raising activities that con- 
stitute such a threat to the basic essential services 
of a community. The complaint has become almost 
universal that the national power drives, appealing 
to the emotions of a still generous people, are 
cutting across the supply lines of the vital locally 
organized services of all major communities and 
are threatening their continued existence. 

Nor is it only the March of Dimes, the National 
Tuberculosis League, the American Heart Associa- 
tion, the American Cancer Society, the American 
National Red Cross and other nationally recognized 
organizations that are in this fashion and certainly 
with the best of intentions tapping in on the re- 
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sources of each community. The number of worthy 
appeals has grown to the point where rarely is 
there a moment in which one or more is not in 
existence, and the now well publicized plea of the 
community that begged for a “leave us alone week“ 
gains added sympathy. 

Basil O’Connor, former president of the American 
Red Cross — a supercolossal and particularly 
independent organization — took it upon himself 
to bring into the open the danger that now threatens 
the future of all voluntary health and welfare 
agencies. In his address before the Annual Con- 
vention of the Red Cross in June he indicated 
plainly that compulsion under state control may 
yet supersede voluntary association for the al- 
leviation of human suffering.” 

Such a change in method is actually not at all 
unlikely to take place even in this country, as it 
pursues its course toward the condition of a welfare 
state. The outcome can only be hastened by the 
nonco-operation of the fund-raising organizations 
that ignore the equal if not the prior rights of those 
charities that begin at home. 

As the Journal of the American Medical Associa- 
tion remarks, in commenting editorially on Mr. 
O’Connor’s speech: 

If this nation were to remove from the sphere of voluntary 
action the whole experience of relief and assistance and 
transform it into “a massive, mechanical system of invisible 


deductions and automatic contributions,” people would be 
deprived of the individual exercise of the impulse of generosity, 


And yet that is exactly the situation into which 
the excessive and unco-ordinated demands of a 
variety of agencies are leading the country in their 
zeal. 

No more than two intensive campaigns should 
be tolerated by the people of any community. 
These should be a community-fund drive at one 
time of year for the local health and welfare organi- 
zations, and as remote from this as possible in 
point of time a combined drive for all the other 
health and relief agencies. 

When the fact is fully appreciated that last 
year, in addition to the Community Fund drive, 
ten organized campaigns sought $12,000,000 in 
Metropolitan Boston, the statement made in the 
Survey report may be heeded: “Responsibility 
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rests with the community leaders who sponsor, 
support and give direction to these miscellaneous 
campaigns. When they wish correction they can 
bring it about.” 


GUIDEPOSTS TO LITERATURE 

Dr. Jonn Saaw assumed the director- 
ship of the medical library of the United States 
Army shortly after the close of the Civil War. 
He determined that the library should eventually 
be the greatest collection of medical works in 
existence in any one place and began to accumulate 
material in a wholesale manner. 

In 1879 the collection had attained a considerable 
size, and Dr. Billings became convinced that an 
undescribed collection of research material in 
Washington would become stagnant and not truly 
serve the medical profession of the country. He 
accordingly established the Index Medicus, ap- 
pearing monthly, in 1879 and the next year began 
the publication of the Index Catalogue. The two 
publications listed all books and monographs and 
also analyzed all periodicals and serials received 
by the library, listing them by subjects. 

The Index Medicus lasted until 1927 through 
many vicissitudes, largely owing to lack of moral 
and financial support by the Government, and was 
finally forced to consolidate with the rival Index, 
published by the American Medical Association. 
It would have been much better for medical scholar- 
ship and research if the Index Medicus had been 
continued with adequate support by the Govern- 
ment. These two publications transformed the 
Library from a local to a national and international 
status, and much of its great prestige is based on 
them. 

Medical libraries are essential to efficient, eco- 
nomical medical research. Without the means of 
making known their resources they degenerate 
to mere collections of books. 

Now a crisis has arisen. The continuance of 
the Index Catalogue and the Quarterly Cumulative 
Index Medicus is hanging in the balance. Their 
future is being determined by the authorities in 
Washington and Chicago. Their discontinuance 
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would constitute a calamity, and much of the 
justly earned prestige of the Army Medical Library 
would dwindle and the Library would become 
merely a large local collection of material to be 
consulted in Washington. 

Washington is the logical place for a distribution 
center for medical literature, and the Government 
should in the interests of public health and welfare 
provide the necessary support for these publications. 


COMMUNITY HOUSE 


Metropoutan’ Boston’s United Community 
Services are to have a permanent home, the final 
posthumous benefaction of two charitable sisters, 
Ellen F. and Ida M. Mason. These public-spirited 
Boston ladies, who lived at the corner of Walnut 
and Beacon streets in the house that is now the 
headquarters of the Judge Baker Guidance Center, 
left, in the disposition of their property, nearly 
a million dollars to philanthropy. Half this sum 
was given directly to various health, social and 
educational institutions in Boston, Newport and 
the South; the remainder was established in 1929 
as the Mason Fund, the income of which was 
to be distributed to charitable organizations and 
the principal of which, after 1942, might be dis- 
posed of in the same way. 

This final distribution is about to be effected 
by the purchase of the present twelve-story build- 
ing of the Boston City Club, also on Boston’s 
Beacon Hill, for the use of the red-feather organi- 
zation and other social agencies. Boston, rarely 
backward in charitable enterprises but often slow 
in the development of material facilities, will thus 
acquire a general “community building” as other 
cities of comparable size possess. 

The purchase of this center comes at a pro- 
pitious moment, only three months after the estab- 
lishment of United Community Services as a 
reorganization of Greater Boston’s welfare agencies, 
resulting from the Greater Boston Community 
Survey. 

In announcing the transaction, emphasis is 
placed on the fact that the gift of the Mason Fund 
represents a separate grant for this housing project, 


and that none of the money raised by the Com- 
munity Fund’s annual campaign is being used in 
the purchase of the building. 


CONGRESSES IN SURGERY 

Tue clinical congress of the American College of 
Surgeons, to be held in Chicago from October 17 to 
21, is of great interest not only because this is the 
thirty-fifth such congress but also because the 
program will include the meeting of the Sixth 
Inter-American Congress of Surgery — the first 
time the Congress has been held in the United 
States. The delegates of the latter organization 
will attend the sessions of the College and will hold 
their own meetings from October 21 to 23. Head- 
quarters for both congresses will be at the Stevens 
Hotel. 

The program of the College will include the 
fourth Martin Memorial Lecture, delivered by Sir 
James R. Learmonth, of Edinburgh, at the Presi- 
dential Meeting on October 17. Lord Webb John- 
son, of London, president of the Royal College of 
Surgeons of England, will deliver the Fellowship 
Address at the Convocation on October 21, when 
fellowship will be conferred upon several hundred 
initiates. Operations will be presented in color 
over television from St. Luke’s Hospital during the 
Congress. The other events will include scientific 
sessions, official meetings, medical motion pictures, 
technical and scientific exhibitions and operative 
and nonoperative clinics in 24 hospitals in the 
Chicago area. 

Between two and three hundred Latin American 
surgeons are expected to attend the Inter-American 
Congress, which is also open to fellows from the 
United States and Canada. The sessions will cen- 
ter around three main subjects: “Acute Cranio- 
cerebral Trauma,” with Dr. E. Jefferson Browder, 
of Brooklyn, as the main speaker; “Treatment of 
Injuries in the Region of the Ankle with Complica- 
tions and Sequelae,” with Dr. Harrison L. McLaugh- 
lin, of New York City, as the main speaker; and 
“Pulmonary Carcinoma,” with Dr. Evarts A. 
Graham, of St. Louis, as the main speaker. 
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The programs of both congresses offer material 
of interest to all surgeons. The international charac- 
ter of the occasion makes it of particular significance 
to all who are concerned with medical and surgical’ 
care in the United States and abroad. 


Andrew H. Brand, 14 years of age, is on ex- 
hibition at Louisville, Ky. He weighs 500 pounds; 
is 5 feet 6 inches tall; 6 feet round the waist and 
3% round the thigh. 

Boston M. & S. J., October 10, 1849. 
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DEATHS 


Apriance — Vanderpoel Adriance, M.D., of Williams- 
town, died recently. He was in his eightieth year. 

Dr. Adriance received his degree from Columbia Univer- 
sity College of Physicians and Surgeons in 1893. 

His widow, two sons and a brother survive. 


Rotre — William A. Rolfe, M.D., of Boston, died on 
September 24. He was in his eightieth year. 

Dr. Rolfe received his degree from Harvard Medical School 
in 1890. He was a member of the American Proctologic 
Society and a fellow of the American Medical Association. 


Rowland — William D. Rowland, M.D., of Newton, 
died on July 1. He was in his seventieth year. 

Dr. Rowland received his degree from University of Mich- 
igan Homeopathic Medical School in 1911. He was chief of 
the eye staff of the Massachusetts Memorial Hospitals from 
1925 to 1942. He was professor emeritus of ophthalmology 
at Boston University School of Medicine and was a member 
of the American Academy of Ophthalmology and Oto-Laryn- 
gology and the New England Ophthalmological Society and 
a fellow of the American College of Surgeons and the Amer- 
ican Medical Association. 

His widow, a daughter, two brothers and three sisters sur- 
vive. 


Roya. — Herbert B. Royal, M. D., of Harvard, died on 
September 14. He was in his eighty-seventh year. 

Dr. Royal received his degree from Bowdoin Medical 
School in 1887. He was formerly a member of the staffs of 
hospitals in Clinton, Concord and Ayer. 

Two sons survive. 
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APPLICANTS FOR FELLOWSHIP 


1n ACCORDANCE WITH THE PRovIsIONS OF 
Cuapter V, Section 2, or tue By-Laws 


Haypen, Tuomas Henry, 120 South Street, Pittsfield. 
University of Buffalo School of Medicine, 1940. 

Henxen, Sanur B., 86 North Street, Pittsfield. 

Middlesex University School of Medicine, 1943. Sponsor: 
Kearons J. Whalen, 28 North Street, Pittsfield. 

Levin, Sraxtzv Spence, 74 North Street, Pittsfield. 
Middlesex University School of Medicine, 1943. Sponsor: 
Maurice 8. Eisner, 100 North Street, Pittsfield. 

ysicians and Surgeons, Boston, Sponsor: 
Joseph V. Breen, 74 North Street, Pittsfield. 

Se.ssy, Irvine I., 82 Main Street, North Adams. 

Middlesex Saag School of Medicine, 1937. Sponsor: 
William G. Heeks, 85 Main Street, North Adams. 

Wicxsman, Ropert Samvet, 85 Main Street, North Adams. 
Long Island College of Medicine, 1945. 

Witpman, Cuarm Jupa, 74 North Street, Pittsfield. 
University of Vienna School of Medicine, 1937. Sponsor: 
Thurlow H. Pelton, 74 North Street, Pittsfield. 

Daniel N. Beers, Secretary 
74 North Street, Pittsfield 


Bristot 
Coorerstein, Menauem, 49 Broadway, Taunton. 
Boston University School of Medicine, 194 


C. Nason Burden, Sec 
3 Prospect Street, ‘Taunton 


Bis Sourn 


Atmeipa, Victor, 1 Norton Street, South Dartmouth. 
Tufts College Medical School, 1948 
Beer, Eric, 146 Main Street, Fairhaven. 

University of Berlin School of Medicine, 1921. Sponsor: 
Maurice D. Kenler, 84 Hawthorn Street, New Bedford. 
Bucx.ey, Artuur Francis, 319a Union Street, New Bedford. 

Tufts College Medical School, 1942. 
Sipwey Bernarp, Pearse Road, Touisset. 
Kansas City University of Physicians and Surgeons, 1937. 
Sponsor: John S. C. Fielden, 140 High Street, Fall River. 
Casserty, Geornce Bartuotomew, 618 Prospect Street, Fall 


iver. 
Tufts College Medical School, 1944. 
Coscrove, Tuomas Conuin, Main Street, Vineyard Haven. 
Co of Physicians and Surgeons, Boston, 1923. Sponsor: 
Ralph H. Mitchell, Vineyard Haven. 
Rosen, Sipnsy Water, 712 Eastern Avenue, Fall River. 
iddlesex University School of icine, Sponsor: 
Warren Atwood, Truesdale Clinic, Fall River. 
Taytor, Han Little Compton, Rhode Island. 
— University College of Physicians and Surgeons, 
— — 1940. Spo 
0 sicians and Surgeons, ton, nsor: 
Samuel heen ay 130 Rock Street, Fall River. 


Yor, Atseart Isaian, Acushnet Road, Mattapoi 
Middlesex University School of Medicine, 1934. (Sponsor: 


Emil F. Suchnicki, 449 Pleasant Street, New Bed 
E. Fell, Secretary 
181 Street, Fall Ring 
Essex Nonrn 


ANGELES, — Ancetes, 90 Emerson Street, 


Haverhi 
School of Medicine, 1932. — 


Middlesex Universit 
Lucien R. Chaput, J Washington Square, Haverh 


Anna, Frep Georce, 70 Cross Street, Lawrence. 
Tufts College 


Medical School, 1943. 
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Beroz, Ernest, 412 Broadway, Lawrence. 
Middlesex University School of Medicine, 1943. Sponsor: 
Joseph A. Levek, 32 Lawrence Street, Lawrence. 

Booc, Janet Marcaret, 10 Amesbury Street, Lawrence. 
New York Medical College, 1939. * 

Dervan, Epwarp Josern, 25 Barton Street, Newbu ‘ 
Boston Universite School of Medicine, 1946. — 

Grant, Axrnunx Apotpn, 118 Bailey Street, Lawrence. 
University of Vienna Schoo! of Medicine, 1925. Sponsor: 
H. Frank McCarthy, 10 Amesbury Street, Lawrence. 

Lampert, Ropert Twin, Lawrence General Hospital, 

Lawrence. 
Boston University School of Medicine, 1947. 

Mansour, Georce Joserpn, 34 Bradford Street, Lawrence. 
Georgetown University School of Medicine, 1945. 

Pasn, James Josern, 114 Summer Street, Lawrence. 

iddlesex University School of Medicine, 1937. Sponsor: 
Herbert A. Fenton, %6 Winthrop Avenue, Lawrence. 
Sutuvan, Puilir Burpett, 104 Emerson Street, Haverhill. 
cGill University Faculty of Medicine, 1941. 
Wacensacn, Wittiam Francis, Jr., 31 Oakland Avenue, 
Methuen. 
Kansas City University of Physicians and Surgeons, 1943. 
Sponsor: Joseph A. Bradley, 103 Lowell Street, Methuen. 

Wituams, Lyste Westiey, 192 Main Street, Amesbury. 
College of Medical Evangelists, 1943. 

Waite, Samvet Ei, 453 Railroad Avenue, North Andover. 
Middlesex University School of Medicine, 1943. Sponsor: 
J. Leroy Wood, 46 Oliver Street, Methuen. 

Waicut, Haroip Stewart, Jr., Hale Hospital, Haverhill. 
New York Medical College, 1946. 

Harold R. Kurth, Secretary 

57 Jackson Street, Lawrence 


Essex Sourn 

Baer, Artuur Epwarp, 92 Central Street, Ipswich 
Middlesex — School of Medicine, 1935. Sponsor: 
T. H. Foote, Central Street, Ipswich. 

Brewer, Rosert DuBois, IX., 16 Eastern Point Road, 

Gloucester. 

New York University College of Medicine, 1943. 

Costas, Cuartes WIItiAu, 3 Park Street, Peabody. 
Kansas City University of Physicians and Surgeons, 1942. 
Sponsor: A. J. Kotarski, 109 Main Street, Peabody. 

Crocker, Harvey J., Martin Street, Essex. 
Tufts College Medical School, 1942. 

Gemme.taro, Satvatore D., 8 Thorndike Street, Beverly. 
Long Island College of Medicine, 1946. 

Harvey, Norman Arsert, 90 Middle Street, Gloucester. 
Long Island College of Medicine, 1943 

KoLozetsx1, WII IIa, 571 Summer Street, Lynn. 
Middlesex University School of Medicine, 1938. Sponsor: 
L. Daniel Killoran, 34 Atlantic Street, Lynn. 

Krepuick, Sumner, 51 Nahant Street, Lynn. 
Tufts College Medical School, 1944. 

Waueattey, Franx Epwarp, IX., 10 Beverly Hills Avenue, 


erly. 
Tufts College Medical School, 1945. 


Winsten, Epwarp Asranam, 76 Main Street, Essex. 
Middlesex University School of Medicine, 1938. Sponsor: 
William R. Irving, 35 Middle Street, Gloucester. 


Woop, Wi111am Leo, II Eutaw Avenue, Lynn. 
Medical School, 1945. 


Tufts College 8 
42 Essex hy Salem 


Hamppen 
Auicanpri, B. Bruce, 20 Maple Street, ngfield. 
New York Medical College. 1941. * 

Becker, Merritt Martin, 175 State Street, Springfield. 
St. Louis University School of Medicine, 1946. 
Bryant, Carrot, 26 Temple Street, Springfield. 

Tufts College Medical School, 1941. 
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Haroip Frank, 462 Belmont Avenue, Spring- 


Middlesex University School of Medicine, 1920. Sponsor: 
James L. Smead, 26 Temple Street, Springfield. 

Dovetas, Ricuarp Know tes, 48 Court Street, Westfield. 
Albany Medical College, 1947 

Ginssurc, Davin, 175 State * Springfield. 
Midwest Medical College, 1934. Sponsor: Alfred XI. 
Glickman, 95 State Street, Springfield. 

Kenprew, Leroy Joux, 48 Court * Westfield. 
Cornell University Medical College, 1 

Mitton Leonarp, 1938 — Street, Spring- 


Middlesex University School of Medicine, 1943. Sponsor: 
Alfred M. Glickman, 95 State Street, Springfield. 

Kolt an., Cuarces Steruen, 95 Sky Ridge Drive, Springfield. 
Georgetown University School o Medicine, 1941. 

Lerr, Jerome, 501 Belmont Avenue, 8 ringfield. 

Middlesex University School of M — 1943. Sponsor: 
J. G. Bruce, 20 Maple Street, Springfield 

LoweEnTHAL, Mitton, Chester. 

Middlesex University School of Medicine, 1943. Sponsor: 
F. J. Gillis, 30 Court Street, Westfield. 

McGoopwin, Maceo Dunsar, 1862 Main Street, oe 
Middlesex University School of Medicine, Sponsor 
Howard P. Kennedy, 28 Alden Street, Springfield. 

Pack, Omar Tuomas, 146 Chestnut Street, Springfield. 

State University of Iowa College of Medicine, 1943. 

Piatt, Warren Dikeman, Jr., 6 Temple Street, Springfield. 

umbia University Tul of Physicians and Surgeons, 


1943. 

Rosinson, Joux Curistie, 100 Elm Street, West Springfield. 
University of Vermont College of Medicine, 1945. 

Me vin Victor, 17 Washington Road, Spring- 
Middlesex University School of Medicine, 1943. Sponsor: 
Alfred M. Glickman, 95 State Street, Springfield. 

Wuitinc, Lewis Woops, 4 Chestnut Street, Spri 
Western Reserve University School of Medicine, 1941. 


Allen G. Rice, Seer 
33 School Street, Springheld 


Haurs uin 
CatbuEII, Renwick Keese, Veterans Hospital, Northamp- 


ton. 
University of Vermont College of Medicine, 1941. 
Curisman, Oscar Donan, 16 Center Street, Northampton. 
Harvard Medical School, 1942. 
Coutarp, James Lounssury, Maple Street, Belchertown. 
University of Maryland School of Medicine, 1908 
Kennetu Lounssury, Main Street, Belchertown. 
Tufts College Medical School, 1946. 
Kaiser, ALrrep Josern, 33 Maple Street, Hatfield. 
Harvard Medical School, 1943. 
ry P. Snook, See 


F.M retary 
Northampton State Hospital, Northampton 


Mipptesex East 
Hanbix, Epmunp Barton, New England Sanitarium and 
Hospital, Stoneham. 
College of Medical Fvangelists, 1945. 
Harmon, Gaius, E., 183 Middlesex Avenue, Wilmington. 
Boston University School of Medicine, 1909. 
1 S., New England Sanitarium and Hospital, 
to 
College of Medical Evangelists, 1933. 
Leumus, Harotp Jonannes, North Reading State Sana- 
torium, North Wilmingto 
New York University Co — of Medicine, 1943. 
Torvitt, Ratpn Maxolo, New England Sanitarium and 
ona Stoneham. 
College of Medical Evangelists, 1944. 
W. Layton, Secretary 
— Melrose 
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Mipp.esex Nortu 


Cavers, Raymonp, 310 Merrimack Street, Lowell. 
Middlesex 114 School of Medicine, 1943. Sponsor: 
Samuel A. Dibbins, 310 Merrimack Street, Lowell. 
Horan, Raymonp Avcustine, 140 Tyngsboro Road, North 
Chelmsfo 
Middlesex University School of Medicine, 1943. Sponsor: 
Thomas J. G. Tighe, 53 Central Street, Low — 
Philip G. Berm 
174 Central — Lo 


Mippiesex Soutu 


Howarp Artuur, 24 Selkirk Road, Brighton 
yeaa University College of Physicians and Surgeons, 
1942. 
ar, IX., 19 Street, Cambridge. 
University of Pittsburgh School of Medicine, 1942. 
Campsett, Donarp Icnativs, 651 Boston Post Road, 
eston. 
Dalhousie University Faculty of Medicine, Halifax, Nova 
Scotia, 1942 
Counen, — 299 Broadway, Cambridge. 
Tufts College Medical School, 1942. 
Cotrovs, Francis Leo, IX., 11 Willis Avenue, Framingham. 
Tufts College Medical School, 1945. 
Corpixn, Georce Crarence, 70 Larch Street, Brighton. 
Howard University College of Medicine, 1942. 
Cutier, Hersert, 183 Harvard Avenue, Allston. 
Middlesex University School of Medicine, 1943. Sponsor: 
S. S. Horlick, 1860 Commonwealth Avenue, Brighton. 
Devery, Atrrep ALBert, 4 Newport Road, Cambridge. 
Tufts College Medical School, 1944. 
Dunstan, Paut Lane, W. E. Fernald School, Waverley. 
Baylor University College of Medicine, 1939. 
Elis, Victor, 47 Parkvale Avenue, Allston. 
Middlesex University School of Medicine, 1939. Sponsor: 
Mark F. Lesses, 371 Commonwealth Avenue, Boston. 
Forster, Ropert Evper, 34 Kirkland Street, Cambridge. 
University of Pennsylvania School of Medicine, 1943. 
Foster, Joux Tatimapce, 79 Bell Rock Street, Malden. 
Jefferson Medical College, 1944. 
Fow.er, Dwicut Mans, 62 Washington Street, Natick. 
Harvard Medical School, 1945. 
Frucciero, Enzo, 8 Appleton Road, Cambrid 
University of Rome School of Medicine, 
P. Zentgraf, 11 Drew Road, Be! mont. 
Garpner, Cart Cuinton, Jr., 5 Draper Street, Natick. 
Harvard Medical School, 1941. 
Gary, Joun Everett, 295 Mill Street, 1 
University of Oregon Medical School, 1 
Gites, WII IIAu Paxbrk, 480 Lowell — Newtonville. 
Tufts College Medical School, 1941. 
Gases, Isapore M., 344 Crescent Street, Waltham 
Middlesex University School of Medicine, 1943. Sponsor: 
Ralph Mankowich, 751 Main Street, Waltham. 
KAVANAH, James Srrrukx, 152 Washington Street, Brighton... 
Boston University School of Medicine, 1938. 
KirsCHENBAUM, State Hospital, 
altham. 
New York University College of Medicine, 1927. 
Lanpavu, David, 155 Eastborne Road, Newton Centre. 
Tufts College Medical School, 1944 
Lanpy, Epwarp Stanitey Mortimer, 101 Salem Street, 
Medford. 
Middlesex University School of Medicine, 1943. Sponsor: 
Joseph D. Ferrone, 1101 Beacon Street, Brookline. 
Satvatore Nicolas, 149 Lakeview Avenue, 
am 
Tufts College Medical School, 1947. 
McKeoveu, Rosert Paut, 534 High Street, West Medford. 
Tufts College Medical School, 1946. 
Miscute, J., Valleyhead, Box 151, Concord. 
Louisiana State ‘University School of Medicine, 1943. 


1941. Sponsor: 


David, Metropolitan 
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Nau, Otto Scnaerer, In., 343 High Street, Medford. 
Boston University Sheth of Medicine, 1945. 

Scnirr, Antuur Freperick, 89 Magazine Street, Cambridge. 
Middlesex University School of Medicine, 1943, — 
John P. Nelligan, 2336 Massachusetts Avenue, Cambridge. 

Scott, Davin Henry, 21 Newland Road, Arlington. 
Harvard Medical School, 1941. 


Rospert Townsenp, 15 Caulfield Circle, Newton 
entre. 
— University College of Physicians and Surgeons, 


Tracy, Ropert Jackson, 3 Munroe Place, Concord. 
Harvard Medical School, 1942. 


cer, Epwin Ortanpo, 114 Holden Green, Cambridge. 
University of California Medical School, 1942. 


Wirtis, Georce Gisson, 42 Adams Road, Framingham 


entre. 
Jefferson Medical College, 1943. 


Winston, Rose, 75 Outlook Drive, Lexington. 
University of Lausanne Medical School, 1941. y —— 
William B. Noonan, 270 Commonwealth Avenue, ton. 


Wooprurr, Lon ax DE Mitcue t, 86 Clifton Street, Belmont. 
Yale University School of Medicine, 1937. 
Wu, WIILIau Q., 1010 Massachusetts Avenue, Cambridge. 
University of Michigan Medical School, 1939. 
Alexander A. Levi, Secretary 
481 Beacon Street, Boston 


Berinc, Evcar K., IX., 629 Chestnut Hill Avenue, Brookline. 
Harvard Medical School, 1941. 

Burns, Joux Joseru, 382 Washington Street, Brookline. 
Tufts College Medical School, 1941. 

Dreyrus, Josern Epwarp, 805 Morton Street, Mattapan. 
Middlesex University School of Medicine, 1943. Sponsor: 
William F. Ryan, Boston, 520 Commonwealth Avenue. 

Exxin, Mitton, 27 Glenellen Road, West Roxbury. 

Harvard Medical School, 1941. 

Finck, Abert Jaco, 26 St. Paul Street, Brookline. 
Harvard Medical School, 1941. 

Garpner, Metvyn Jack, 23 Tennis Road, Mattapan. 
Temple University School of Medicine, 1944 

Gortuies, Staney, Village Street, Medway. 

Middlesex University School of Medicine, 1941. Sponsor: 
Harold L. Shenker, 22 Main Street, West Medway. 

Heatey, Epwarp Josern, II Linvale Terrace, Mattapan. 
Tufts College Medical School, 1943 

Jackson, James Hiccoinson, 356 Walnut Street, Brookline. 
Harvard Medical School, 1943. 

Kattany, Epwarp Cuares, 81 Dunster Road, Jamaica 

ain. 
Indiana University School of Medicine, 1942. 

Kunan, Ricuarp Ernest, 215 Winter Street, Norwood. 
Hahnemann Medical College, 1945 

Maxx, Jauxs, 591 Morton Street, Dorchester. 

Washington University School of Medicine, 1940. 

Myerson, Davin Joun, 83 Sherman Road, Brookline. 
Tufts College Medical School, 1943. 

Raymonp, Hickox, 458 South Street, Wrentham. 
Tufts College Medical School, 1947. 

Reiner, Leoroip, 197 Longwood Avenue, Brookline. 
University of Vienna School of Medicine, 1936. Sponsor: 
Louis Hermanson, 89 Longwood Avenue, Brookline. 

Rowe, Carter Repp, 37 Hedge Road, Brookline. 

Harvard Medical School, 1933. 

Scutty, Ropert Epwarp, 24 Fairway Road, Brookline. 
Harvard Medical School, 1944. 

Witrrev Tuomas, 118 Sherman Road, Chestnut Hill. 
Tufts College Medical School, 1946. 

Stearns, Norman StTan.ey, 16 Fuller St Brookline. 

Boston University School of Medicine, 1947. 


MASSACHUSETTS MEDICAL SOCIETY 


591 


WakerieLp, Horatio Paut, Pondville 
University of Vermont College of Medicine, 1942. 
Wa tace, Josern S., 6 Tennis Road, Mattapan. 
Boston University School of Medicine, 1 
Basil E. Barton, Secretary 
10 Richwood Street, West Roxbury 


Norro.x 

Datton, Joun Tuomas, 46 Elliot Street, Braintree. 
Tufts College Medical School, 1943. 

Dreyrus, Jack, 1230 Hancock Street, Quincy. 

Middlesex erty | School of Medicine, 1943. Sponsor: 
Robert L. Cook, 38 Russell Park, Quincy. 

Kerr, Water Stratton, Jr., 11 Ripley Road, Cohasset. 
University of Pennsylvania School of Medicine, 1943. 

Krasner, Bernarp, 1417 Quincy Shore Drive, Quincy. 
Tufts College Medical School, 1943. 

Ossen, Paut Irvine, 208 Merrymount Road, Quincy. 
Boston University School of Medicine, 1943. 

Tuompson, Russell F., 359 North Main Street, Randolph. 
Middlesex University School of Medicine, 1939. Sponsor: 
Harold R. Record, 27 Temple Street, Quincy. 

Wacks, Joserpn Sotomon, 76 Franklin Street, South Brain- 

tree. 


Middlesex University School of Medicine, 1931. Sponsor: 
Clifford Danforth, 165 Washington Street, Weymouth. 

Ebenezer K. Jenkins, Secretary 

Norfolk County Hospital, South Braintree 


PLymMouTH 
Beran, Mitton, 156 Hollett Street, North Scituate. 


Middlesex University School of Medicine, 1941. Sponsor: 
William S. Altman, 32 Spear Street, Quincy. 


Vaucuan, Warren Taytor, Jr., 2 Colonel Hunt Drive, 


bington. 
—— Medical School, 1943. 
Samuel Gale, Secretary 
12 Cottage Street, Brockton 


Surro._k 
Armstronc, Stewart, 47 E. Street, Boston. 
New Vork University College of Medicine, 1944. 
Brown, Annetta, 624 West Rittenhouse, Philadelphia, 
Pennsylvania. 
Women’s Medical College of Pennsylvania, 1944. 
Corcoran, James, 36 12 11 Road, Chestnut Hill. 
Columbia University College of Physicians and Surgeons, 
1943. 


Denton, JANE Emerson, 9 Hancock Street, Boston. 
— University College of Physicians and Surgeons, 
1945. 


DiStasio, Guy Atrrep, 22 Beach Street, Revere. 
Middlesex University School of Medicine, 1941. Sponsor: 
H. L. Musgrave, 620 Beach Street, Revere. 

Ferrera, Cuarites Joux, 154 Bennington Street, East 


on. 
Middlesex University School of Medicine, 1942. Sponsor: 
G. Lynde Gately , 624 Bennington Street, East Boston. 
Ferrino, Peter J., 77 Bickford Avenue, Revere. 
Kansas City University College of Physicians and Sur- 
ns, 1938. Sponsor: G. Lynde Gateley, 624 Bennington 
treet, East Boston. 
Frank, Epwarp Davin, 330 Brookline Avenue, Boston. 
New York University College of Medicine, 1942. 
Garpner, Frank Herpert, Peter Bent Brigham Hospital, 


ton. 

Northwest University School of Medicine, 1945. 
Josern, 200 Washington Avenue, Winthrop. 
Middlesex University School of Medicine, 1941. Sponsor: 

A. Paul DerHagopian, 39 Cary Avenue, Chelsea. 
Hacrerin, Meyer Heamay, 116 Riverway, Boston. 
Long Island College of Medicine, 1941. 


— 
— 


Hypz, Rosert We ts, 74 Fenwood Road, Boston. 
University of Vermont College of Medicine, 1935. 

Jaques, Witttam Everett, 300 Longwood Avenue, Boston. 
McGill University School of Medicine, 1942. 

Jupson, Wa.ter Emery, 65 East Newton Street, Boston. 
Johns Hopkins University School of Medicine, 1942. 

KENNEY, ae Francis, 74 East Newton Street, Boston. 
Boston University School of Medicine, 1945. 

KuLka, — Peter, 44 South Russell Street, Boston. 
Johns Hopkins University School of Medicine, 1944. 

Kur.anp, Georce Stanzey, 330 Brookline Avenue, Boston. 
Harvard Medical School, 1943. 

LaronzlIA, Joun, 117 Bartlett Road, Winthrop. 
Middlesex University School of Medicine, 1936. Sponsor: 
A. Paul DerHagopian, 39 Cary Avenue, Chelsea. 

Loncino, Lutuer A., 300 Avenue, Boston. 
University of Arkansas School of Medicine, 1935. 

Macttt, Heasert Kevin, 128 Chestnut St Boston. 
University of Colorado School of Medicine, 1937. 

Marnoy, SHerwoop, 90 Orange Street, Chelsea. 
Middlesex University School of Medicine, 1943. 
Lawrence J. McCarthy, 520 Commonwealth 

ton. 

Harry Heysurn, 367 Central Street, Auburndale. 
Harvard Medical School, 1941. 

Mixter, Cuartes In., 43 Hedge Road, Brook- 


ne. 
Harvard Medical School, 1939. 

Nassetn, Donato Boston City Hospital, Boston. 
Harvard Medical School, 1942. 

O’Brien, Freperick Wittiam, Ja., Damon Road, North 


Scituate. 
Tufts College Medical School, 1946. 

Oprenneim, Davin J., 14 Buswell Street, Boston. 
Tufts College Medical School, 1947. 

Paterno, Joseru Joun, 20 Crescent Avenue, Revere. 
Middlesex University School of Medicine, 1942. Sponsor: 
A. Paul DerHagopian, 39 Cary Avenue, Chelsea. 

Posin, Herpert ISAAEL, 24 Lynde Street, Boston. 

Boston University School of Medicine, 1945. 

Ravven, Rosert M., 74 Fenwood Road, Boston. 
Harvard Medical School, 1943. 

Ropxey, Grant V., 16 Poplar Place, Boston. 
Harvard Medical School, 1943. 

Sack, TuEeopore, 386 Longwood Avenue, Boston. 
Harvard Medical School, 1942. 

Upton, Lesuie, 55 Park Drive, Boston. 

Middlesex University School of Medicine, 1942. Sponsor: 

David B. Stearns, 416 Marlboro Street, Boston. 
Wirkiaus, Atsert Harowp, 926 Manor Road, Alexandria, 
irginia. 

College of Physicians and Surgeons, Boston, 1939. Sponsor: 
Harry Silverman, 137 Shirley Avenue, Revere. 

Charles G. Shedd, Secretary 

1180 Beacon Street, Brookline 


venue, 


WorceEsTER 
Anperson, Paul O., 122 Whitmarsh Avenue, Worcester. 
Boston University School of Medicine, 1943. 
Cenni, Louis J., 47 Saxon Road, Worcester. 
Temple University School of Medicine, 1943. 
Cuurcn, Ricwarp Eaton, 117 Elm Street, Millbury. 
Tufts College Medical School, 1945. 
Ketty, Harry J., I Midland Street, Worcester. 
University of Vermont College of Medicine, 1945. 
me, Wittarp Garpner, 67-09B 186th Lane, Flushing, 
ew York. 
Tufts College Medical School, 1944. 
Smitn, Joseru Roy, 467 Park Avenue, Worcester. 
1 University College of Physicians and Surgeons, 


Wart, Roscox LecRanp, 14 13 Zenith Drive, Worcester. 


Jefferson Medical College, 8 
na Secretary 
57 Cedar 
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Atom, Antuony Francis, 69 West Street, Leominster. 
Boston University School of Medicine, 1946. 
Cuvurcuvitte, Lawrence Alorsius, Main Street, Townsend. 
Kansas City University of Physicians and Surgeons, 1942. 
Sponsor: George P. Keaveny, 62 Fox Street, Fitchburg. © 
Gol brans, Asranam, Oak Street, Townsend. 
Midwest Medical College, 1935. Sponsor: Clifford 8. 
Lancey, West Townsend. 
Mackk, Lincotn J., 323 Spring Street, Winchendon. 
Kansas City University of Physicians and Surgeons, 1942. 
Sponsor: Alton B. Skelton, 89 Central Street, Winchendon. 
Sotrbixt, Enrico Cexeste, 62 Day Street, Fitchburg. 
University of Vermont College of Medicine, 1912. 
Stone, AntHony Joszru, 468 Chestnut Street, Athol. 


Yale University School of Medicine, 1944. 
G. Simmons, Secretary 
30 Myrtle Avenue, Fitchburg 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


COMMUNICABLE DISEASES IN MASSACHUSETTS 
FOR AUGUST, 1949 


Résumé 
Dissas Avucust A 
1949 ie” 
1 4 2° 
ken pon 222 1 123 

Diphtberlis 26 1 

tery, bacillary .......... 
— — 1 7 

Granuloma i ess 7 
Hat venereum ... 7 

Meningitis, Pieiffer-bacillus. 
Meningitis, pneumococcal . 
0000660600000 00 2 
Poliomyelitis 
Salmonellosis ................. 4 5 
Scarlet ſev er 
Ts monary ....... +4 i 
$ 
Whooping cough .............. 479 209 475 
*Five-year median. 


ComMMENT 


Diseases above the seven-year median were chicken 
diphtheria, dog bite, German measles, poliomyelitis 2 
1 media bacillary 

iseases w the seven-year n were 
dysentery, malaria, measles, scarlet fever, typhoid fever and 
undulant fever. 

* reached the highest level ever reported for 
the month, partly owing to he early seasonal rise in the 
disease. The proportion of nonparalytic cases is higher than 
that in any previous epidemic year. 

Dog bite reached the highest level recorded for August 
(1284 cases) but was less than in May and June of this year 
(1472 and 1644). 

Diphtheria was at the highest level for August since 1934. 

For the third consecutive month, only 1 case of bacillary 
dysentery was reported. 

Scarlet fever dropped to the lowest level ever recorded for 
the month of August. 

Geocrapuicat Distrisution or Certain Diseases 

Diphtheria was reported from: Berkley, 2; Boston, 13; 
Charlton, 2; Gloucester, 2; Milford, 2; Revere, 2; Somer- 
ville, 1; Wakefield, 1; Wellesley, 1; total, 26. 

Dysentery, bacillary, was reported from: Lowell, 1; total, 1. 

— infectious, was reported from: Salem, 1; 
total, 1. 
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Infectious titis was reported from: E 1; Lowell, 
1; Methuen, 1; Worcester, 1; Wrentham, 1; total, 5. 

r choriomeningitis was reported from: Fall 
River, 1; total, 1. 
Malaria was reported from: Boston, 1; total, 1. 
N was reported from: Boston, 1; 
1; Malden, 1; W — 1 — 1: 5. 
tota 


leningitis, pneumococcal, was reported from: Sandwich, 1; 
Meni itis, undetermi was from: Cambridge, 
1; iver, 1; 1; Salem, 1; 


; Andover, 2; Arli 13; Ashby, 1; Attleboro, 3; 
Auburn, 3; Barnstable, 3; Barre, 1; Bedford 1; Belmont, 5; 

in, 1; 1 ; Billerica, 2; Boston, 
27 Bourne, 3; yiston, I; Braintree, 2; Bridgewater, 1; 
Chelsea, 5 ington, 
Cambridge, 18; Canton, 2; Chelsea, 5; Chicopee, 3; Clinton, 
2; Cohasset, 1; Dal Dartmouth, 1; Dedham 
Dennis, 2; East Bridgewater, 1; East 13 
Everett, 12; Fairhaven, 1; Fall River, 2; Falmouth, 3; 
Fitchburg, 2; Foxboro, 2; Framingham, 2; 2; 
own, 1; Grafton, 3; Greenfield, 2; H 


; Lee, 1; Leicester, 1; Leominster, 6; 1 
incoln, I; Lowell, 3; Lynn, 25; Lynnfield, 2; 
Manchester, 2; Mansfield, 2; arblehead, 
Marion, 2; Marlboro, 2; Marshfield, 4; Maynard, 1; Med- 
„21: Melrose, 3; Mi 2; Mi : 
Montague, 1; Natick, 4; Need 
Newburyport, 3; : 
North Attleboro, 3; Northampton, 1; 
i Norwood 


orthboro, 1; North- 
J, Plainville, 2; Plymouth, I. Provi 1; Qui 
„37 invite, 2, mouta, I: vincetown, I; 
Ra both, 1; 


Revere, 6; , port, 2; Salem, 7; 
Salisbury, 2; Sandisfield, 1; Sandwich, 1; Sa 3; Scituate, 
1; Sharon, 4; Shirley, 1; Som 1; Somerville, 31; South 
Hadley, 1; Spencer, i; 8 ringed 14; Stoneham, 1; 
Stoughton, 3; — ; Taunton, 1; Templeton, 1; 
Tewksbu 2: Townsend, I; aie 4; Wa 
field, 2; Wal 3; Waltham, 11; Ware, 3; Wareham, 3; 
Watertown, 9; Wayland, 3; Webster, 1; Welles „2; West 
Newbury, i; 


West Springfield, 3; Westboro, 4; Weston, 1; 
Weymouth, 9; Whitman. 3. Wild Wini 
1; 


ruro, 2; 


2; Winchester, 4 Winch 14, Woburn, 8; 
ilmington, 2; Winchester, 4; Winthrop, 14; urn, 8; 
Worcester, 17; rentham, 3; Franklin, 4; total, 725. 
Salmonellosis was reported from: Boston, 4; Brookline, 67; 
Fall River, 1; Holyoke, 1; Lawrence, 1; total, 74. 
Septic sore throat was reported from: Boston, 4; Free- 
town, 1; Worcester, 1; tota : 
Tetanus was reported from: Duxbury, 1; Quincy, 1; Rock- 
port, 1; total, 3. 
Trachoma was reported from: Boston, 1; total, 1. 
Typhoid fever was reported from: Boston, 1; Haverhill, 1; 
Middleboro, 1; total, 3. i 
fever was reported from: Millbury, 1; Watertown, 
; total, 2. 


CORRESPONDENCE 
DIVERGENT VIEWS 


To the Editor: Dr. McManamy’s letter in the September 1 
issue of the Journal is interesting because the ver finality 
with which it disposed of problems ning to the every- 
day practice of medicine paradoxically emphasizes the need 
of their further consideration. : 

For instance, should physicians who daily make or avoid 
decisions pertaining to life and death, happiness and suffer- 

unquestioningly accepting a judgment pronoun wi 
a — —4— that accords neither with the spirit 
of science nor with democracy or Christian tolerance? Or 
is drawing from our minds curtains woven from ma 


foreign to our American tradition of individual 288 
essential to the ideals of a profession whose function is to 
ameliorate human suffering by its knowled 
In pe Ae we “give lip service to 

life” w “we presume to usurp His authority 


of natural law? 
as the creator of 
ity over life, 


its beginning, its functions and its end,” Dr. McManamy 
prescribes limitations to physicians’ services 
without defining the line between usurpation of God’s au- 
thority over life and death and service to God and humanity 
in preventing death and suffering. Under which ca 
is the provision of oxygen to the newborn infant, of penicillin 
to the young person with pneumonia or of digitalis to the 
patient with cardiac disease? Must forego their 
science for Christian Science? Or what physician, who wit- 
nesses the suffering of a patient ordained by God to die, 
can say that withholding the medication that permits a 
ainless passing to eternal is “murder in the first 
„ When we as obstetricians and pediatricians pon- 
der preventing the death of a child who would die but for 
our efforts and in living will be a burden to family and 
society, are we usurping God’s authority or with intelligent 
humility 8 His will as best we may? Who can say 
whether Dr. McManamy’s freedom from such doubts is as 
Christian as it is conducive to her peace of mind in avoidi 
difficult problems by conveniently ascribing them to God's 
this is not Catholicism. 
inally, must we physicians adopt the almost morbid 
“idea that. . . the insane and feebleminded, the sick and 
the weak offer us a means of working out our salvation” in- 
stead of the Christian concept that ‘their misfortune presents 
a challenge to us to prevent and alleviate suffering? Will 
gious fervor, like antivivisection sentiment, inhibit 
physicians in their service to humanity, or will it join with 
science in — us by applying faithfully our ever-expand- 
ing knowledge revention and curative medicine to ex- 
tend happiness and lessen au | 
tran M. B M. D. 
teat UTLER, 


To the Editor: Regarding the letter entitled “First Prin- 
ciples” in the September I issue of the Journal, a first prin- 
ciple is beware the babble of a bigot. There is no logical basis 
to the statement that — parenthood is a euphemistic 
name for prostitution of marriage. 

Let Dr. McManamy practice what she may, but advise 

the epithet 


her to cast no stones. I, one, would not use 
prostitute lightly. 


Milton, Massachusetts 


To the Editor: For some years I have enjoyed 

the many interesting papers published in your t 
journal. I think one of the most far-reaching and provoc- 
ative ones in some time is the one in the Jul 14 issue by 
Dr. Leo Alexander — “Medical Science under Dictatorship. 

I think his warnings that we in this country are tempted 
at times to slide insidiously and perhaps unconsciously into 
some of the potentially dangerous channels that led to the 
downfall of man medicine are most timely. I have been 
much interested in the correspondence called forth by Dr. 
Alexander’s article. Unfortunately, the Spanish Inquisition 
has been dragged into this discussion. This seems to be as 
22 as efforts to relate the issue to the burning of 


Georce M. Banrot, M. D. 


Salem witches. On the other hand, the recent letter by Dr. 
Margaret C. McManamy seems to state the issue rather 
clearly. I shall not waste time or space repeating her thoughts 
but merely point out that her discussion of first principles 
. me as a very clear statement to those who wish 
to build a eotieny a9 God’s immutable laws rather than upon 
the shifting sands of expediency yy 


A. A „ M. 
Philadelphia, Pennsylvania — 


NOTICES 
ANNOUNCEMENTS 


Dr. Irving L. Pavlo announces the removal of his office 
for the practice of ophthalmology to 520 Beacon Street, 


HAMPDEN DISTRICT MEDICAL SOCIETY 
A meeting of the Hampden District Medical Society will 
be held at Classical High School, Springfield, on Tuesday, 
October 25, at 8:15 p.m. Dr. Shields Warren will on 
the subject “Atomic Energy in War and Peace.” 


— NOTICES 593 
i elitis was rted from: Abington, 4; Amesbu 
ton, 1; | | 


MIDDLESEX SOUTH DISTRICT,MEDICAL SOCIETY 

4 meeting of the Middlesex South District Medical Society 

be held at the Mount Auburn Hospital, Cambridge, on 
Wedsesday, October 19. 


Procram 
11:30 a.m. Business meeting. 
12:00 noon. 
Discussion of Rheumatoid Arthritis. 
“Diagnosis and General Management of Rheumatoid 
Arthritis.” Dr. Charles Short. 
“The Adrenal Cortex and Rheumatoid Arthritis.” 
Dr. Theodore B. Bayles. 
“The Orthopedic Management of Rheumatoid Arthritis.” 
Dr. Robert Joplin. 

The above presentations will include discussion of dif- 
—— diagnosis; measures that the general practitioner 
2 apply in the treatment of this disease; the metabolic 

X12 hormones a conservative, as well as the 
— measures, in the prevention and correction of 
deformities. 

A moving picture will be shown of the first 
tient with rheumatic arthritis treated by Cortisone. 
running time of this documentary film will be about ten 
minutes. 


1:00 p.m. Luncheon. 


SOUTH END MEDICAL CLUB 
A meeting of the South End Medical Club will be held 
at the Rendiamarters of the Boston Tuberculosis — 2 
554 Columbus Avenue, Boston, on Tuesday, October 18, 
2 noon. The speaker will be Dr. Charles G. Hayden, who 
will discuss Blue P Shield and Blue Cross. 
Physicians are cordially invited to attend. 


MASSACHUSETTS 
TECHNOLOGISTS, I 


The semi-annual meeting of the 1 ts Associa- 
tion of Medical Technologists, Inc., will be held at tthe Berk- 
shire Museum, South Street, Pittsfield, on October 22 from 
9 a.m. to 5 p.m. 


MEDICAL 


Laboratory onl of Parasitic Diseases of the Intes- 
tines in ‘Temperate Climates: William Kaufman, M.D. 
1 Report of the American 1.5. inical 


AMERICAN SOCIETY FOR THI TE 8 STUDY OF ARTERIO- 


of Arteriosclerosis 


The American Society for the Stud 
otel Knickerbocker, 


will hold its annual meeting at the 
Chicago, on November 6 and 7. 


SALMON MEMORIAL LECTURES 


Dr. Stanley Cobb, of Boston, will delivers the«Salmon 
Memorial Lectures at the New York Academy of Medicine 
on November 8, 9, and 10. The general topic of the lectures 
will be “Emotions and Clinical Medicine.” 


LIFE INSURANCE MEDICAL 


Applications for 1950 grants-in-aid of research on cardio- 
vascular problems will received by the Life Insurance 

Medical Research Fund up to January 1, 1950. Support is 
available for physiologic, biochemical and rer re- 
search that bears on cardiovascular problems, as well as for 
clinical investigation in this field. Preference is given to 
fundamental research. It is expected that about $550,000 
will be awarded for these grants. 

for fellowships for training in 
research in 1950-51 will also be received by the Fund up to 
January 1, 1950. Preference is given to candidates who 
to work in the broad field of catdiovascular function or disease 
and to candidates who wish to work in institutions other than 
those in which they have obtained most of their experience. 
A doctor’s degree (M.D. or Ph.D.), or the equivalent, is 


RESEARCH FUND 
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uired. aon 22 — varies, as a rule being between 

$3000 and th larger amounts in special cases. At 
least 12 14 fellowships will be available. 

New grants and fellowships will become available on July 


1, 1950. 
A number of al fellowships for basic t 
in research will 2 Details are — 
uest. 
urther y My _and application blanks may be ob- 
tained from Director, Life Insurance Medical 
Fund, 2 Fast 103 rd Street, New Vork 29, New 


SOCIETY MEETINGS AND CONFERENCES 


— 3-May 19. Massachusetts rtment of Mental Health. 
— my te Seminar in Neurology and Psychiatry. Page issue of 
ugust 


New York Academy of Medicine. Page 510, issue of 
—1 11-15. American Society of Clinical Pathologists. Drake 


— 1 1 Tuberculosis Rehabilitation Society. Page 434, issue of 
mber . 

Octroper 18. South End Medical Club. Notice above. 

Octroser 19. M husetts „ American Acade of General 

Octroser 19. Middlesex South District Medical Society. Notice above. 

Ocroper 22. Massachusetts Association of Medical Technologists, 
Inc. Notice above. 

Ocroper 24. Conference of Professors of Preventive Medicine. Page 
550, issue of October 6. 

Ocroser 24-26. National Gastroenterological Association. Page 251, 
issue of August 11. 

Ocrosper 24-28. American Public Health Association. Page 251, issue 
of August It. 

Octoser 25. Hampden District Medical Society. Page 593. 

Ocroser 28. Massachusetts Psychiatric Society. Page 434, issue of 
September 15. 

N 2. New E d Obstetrical and 0 
— nglan and Gynecological Society 

November 2-5. Pan-American Congress of Pediatrics. Page 251, issue 
of August 11. 
ae 3-5. American Association of Blood Banks. Page xi, issue 

une 


Ocroser 10-21. 
September 29. 


r 6 Au 7. American Society for the Study of Arteriosclerosis. 


N "7-9, National Society for Crippled Children and Adul 


November 7-12. International College of Surgeons. Page 251, issue 
of August 11. 

Novus 8-10. Salmon Memorial Lectures. Notice above. 

Novemser 10. Human Streptococcicosis. Dr. Louis Weinstein. Pen- 
tucket Association of Physicians. 8:30 p.m. Haverhill. 

Novemsper 14-17. American Academy of Pediatrics. Page 251, issue 
of August 11. 
Novemser 16. Massachusetts State Society of Examining Physicians. 
Page 324, issue of August 25. 

Novemser 23. Pediatric Seminar 2 Physicians and General Prac- 
titioners. Page 550, issue of October 6. 

Decemner 28 anp 29. —— — for the Advancement of 
Science. Page 350, issue of September 1. 

Fesavary 20-23. — 1 — of General Practice. Page 252, 


issue of — 
May 3. k District Medical Society Anniversary Dinner. 
May 16-18. q Medical Society. Annual Meeting. Hotel 


Bosto 
17-22. Tnternational Congress for Scientific Research. Page xvii, 


CaLenpar oF Boston Desvesct-vea tHe Weex BecinninG™ 
Tuurspay, OcToser 


Fripay, Octosper 21 
*9:00 a.m.-12:00 m. Combined Medical and Surgical Staff Rounds. 
Peter Bent Brigham 
*12:00 * . ference. Margaret Jewett Hall, Mount Auburn 
pital, Cam 
*1:30 p.m. ‘Tumor Out-Patient Department, Mount Auburn 


Monpay, Octoser 24 
1 p.m. m. Chest X-Rey — — Healt 
Street, * veland n 


12215 "Pie Cli 

theater, Peter Bent 
Tuespay, Octoser 25 


*12: Ciinicoroentgenological Conference. Peter Bent 
*1: 300 30 p m. Rounds. Burnham Memorial Hospital for 


594 
Medical Application of . Isotopes. Arthur A. 
— 
8 = 


